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Preface 


This Manual covers every phase of poultry management. The incentive to write 
it arose from the fact that a great share of the success of a present-day poultry 
enterprise rests with the people involved with management— actual poultry care- 
takers, hatcherymen, servicemen, and supervisors. Although the principles of 
poultry production may be condensed into a short set of rules, the variation in the 
behavior of chickens under actual field conditions is tremendous, and these rules 
would not always apply. Seemingly, no two flocks are alike. 

Each day the poultryman is called upon to make decisions that will alter his 
management program. The weather changes, stresses appear, feed consumption is 
down, eggshell quality is poor, birds are too heavy, disease strikes, hatchability 
drops, chick quality is poor, or feed conversions are not good. These are but a 
small number of the problems that arise to necessitate a quick solution. The 
planned program of management must be altered . It is the author s intent that this 
book provide guides for these decisions so as to help improve the conditions within 
the poultry house or hatchery, thereby increasing the profitability of the 
operations. 

Realizing that prevention is better than a cure, the Manual has been written so 
that management programs may be developed that will aid in alleviating many 
production problems. Subject background material has been reduced to include 
only the more pertinent information, and an endeavor has been made to keep it 
practical. This will give the poult^man a better understanding of the many 
recommendations made throughout the book. 

The absence of photographs will be obvious. But it was thought that the page 
area could best be devoted to text, as other poultry books and periodicals provide 
an abundant and current supply of pictures. 

There is some repetition, inasmuch as almost any subject discussed entails 
reference to some other subject. Furthermore, thought had to be given to those 
who will not read the entire book, but will have need for only one section or one 
chapter at a time. To prevent as much repetition as possible, cross-references are 
given. 

A large proportion of the discussions are the result of experience of poultry pro- 
ducers in the field who keep their chickens under commercial conditions. But in 
all cases, experimental results have been reviewed and many quoted, and proper 
source credit given. However, no attempt has been made to present a subject 
bibliography nor to summarize the experimental work on any particular detail. 

Although the book has been prepared as a service manual and reference guide, 
it has great value as a text for those courses dealing with practical field poultry 
production. To be of use to as many as possible, figures are given in both the 
English and metric systems. 


Mack O. Noktii 
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CHAPTER 1 


Modern Breeds of Chickens 


Through the years a large number of breeds and varieties of chickens has been 
developed, but most of these are of historical interest. Relatively few have sur- 
vived commercialism in the poultry industry to be used by poultry breeders today. 
Many of these early breeds have been eliminated, to be lost to the poultry in- 
dustry forever; others have been retained by a few breeders interested in develop- 
ing uncommon varieties. Some are maintained by government breeding stations 
so that these varieties mil be available to commercial and other breeders if the 
need arises. These gene pools are an important part of a program to maintain 
certain characteristics found in the obscure breeds. Geneticists do not want to 
lose these genes forever, which would be the case if all the rare breeds ceased to 
exist. 


BREEDS OF CHICKENS USED TODAY 

In the early days of the commercial poultry industry, most of the chicks sold 
represented pure breeds or varieties. Breeding practices at that time were con- 
fined to improving the economic potential of these pure lines. Gradually, how- 
ever, two or more breeds were crossed to improve their productivity. Eventually, 
particularly in the case of those birds bred for the production of meat, new 
synthetic lines were developed. Althou^ many pure breeds were incorporated 
in their production, these new synthetics did not represent any former breed or 
variety. They were new and different. Geneticists continue to experiment rvith 
many such new synthetics; many more are being developed today. 

Most of the breeds and varieties of chickens used in today’s breeding programs, 
or used to develop synthetic lines, are included in the following list. 


New Hampshire 

The New Hampshire was developed from the Rhode Island Red by breeding it 
for high egg production, good hatchability, and other factors. The color of the 
feathers is much lighter than that of the Rhode Island Red. The New Hampshire 
has yellow skin, a single comb, and produces a light-bro^vn egg. When first estab- 
lished it was known for its egg production, but later it became recognized as a bird 
with excellent meat qualities. For several years it was the leading breed for the 
production of broiler chicks. Later, the New Hampshire females were crossed 
with males of another variety to produce crossbred broiler chicks. 

Although the New Hampshire still is used by some breeders of meat-type poul- 
try, the number is few. The bird has become almost extinct, as a result of poor 
growth of the broiler offspring and the dark pinfeathers and hair, which made it 
difficult to pick the broilers in the processing plant. 

The New Hampshire has, however, been used in developing many of the syn- 
thetic meat-type lines of chickens, and still is used tor this purpose. Its ability to 
produce a large number of eggs that hatch well has made it a valuable asset to 
many breeding combinations. 
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White Plymouth Rock 

The White Plymouth Rock has been used for the production of meat-producmg 
strams For years it was the predominant pure line bird used for broiler produc- 
tion m the United States Later, it became an important one in other countries 
In some instances this variety was mated with the Light Sussex to produce a 
broiler chick with white skin 

The White Plymouth Rock has a single comb, yellow skm, and lays a brown egg 
It possesses genes for rapid growrth and excellent feed conversion Its feather color 
is rccessiuc white, and the white feathers made it particularly applicable to broiler 
production when commercial poultry processing plants came into existence 
These plants did a better job of pickmg chickens with White feathers Most ong 
mal strams of White Plymouth Rocks were genetically slow feathering However, 
many strams have been developed that are fast feathering 

Cormdi 

Cornish chickens have pea combs, lay a brown egg, and have yellow skm They 
have a body type very different from most other of the early breeds The legs are 
short, the body is broad, and the breast is very wide and muscular There are 
several vaneties, such as the Dark Cornish with a greenish black feather color 
mingled ^vith gold, the White Cornish with pure white feathers, and the White^ 
Laced Red Cornish, sometimes known as the Light Cornish, with hght red feathers 
laced with dark white 

The Cornish features were desirable from a meat standpomt, but the buds laid 
but a few small eggs with poor hatchabihty In order to utilize their meat qual 
ities Cornish males were crossed with females from such breeds as the Barred 
Plymouth Rock, New Hampshire, and White Plymouth Rock These three breeds 
represented female Unes that produced a larger number of eggs that hatched well 
The Cormsh male became known as the male line as it was used only on the male 
side of the fmal mating Several breeders established male lines, mostly from the 
Light Cornish, and these breeders became kno^vn as meat type male line breeders 
Those breeding the female Imes were meat type, female line breeders 
Soon the demand for broilers with white feathers mcreased, and gradually the 
meat type, roale-lme breeders brought out new synthetic Imes of males that were 
Cornish type, but had white feathers. Not only were they white, but when bred 
to females with colored feathers, the offspnng had white or nearly white feathers 
Although the ongmal ^Vhlte Cornish vanety was genetically recessive white, these 
new lines were dominant white No doubt the dommant white gene was incor 
porated by mating some vanety of Cornish with the White Le^om which also 
earned the dominant white gene The new Imes lost their identity as Cornish, 
and such lines became known as dominant white male lines 

Althou^ some pure breeds, such as the White Plymouth Rock, still make up 
the male side of the matmg used to produce commercial broiler chicks, the 
number has been decreasmg very rapidly each year Today, most broiler chicks 
are sired by a male from a dommant white male Ime 

Single Comb Rhode Island Red 

This vanety has a long, block like body, smgle comb, and lays a bro%vn egg It 
has yellow skm and the feathers are red with some black m the tail, hackle, and 
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wings. Several years ago, many strains of this variety were in existence, most of 
which were excellent egg producers. Few were used for meat production. 

But during the last few years the Rhode Island Red has taken on a new 
value. When a male of this breed is mated with a female that is genetically silver 
or barred, it is possible to determine the sex of the day-old chicks by differences 
in the color of the chick down. Today a good many of the commercial brown- 
egg layers are the result of crossing special strains of Rhode Island Reds and Barred 
Plymouth Rocks. The offspring are excellent producers of large brown eggs. 

Barred Plymouth Rock 

One of the most popular of the early breeds of poultry was the Barred Plym- 
outh Rook. Known as a dual-purpose breed it produced a goodly number of eggs, 
and because of its relatively large size it produced a fairly large quantity of meat. 
The Barred Plymouth Rock was an excellent “farm” chicken, and was popular 
with small farmers who kept a few birds; it provided both eggs and meat. 

The Barred Plymouth Rock has feathers covered with bars of white and black 
running crosswise, giving the bird a gray appearance. It has a single comb, yellow 
skin, and lays a brown egg. 

As the demand for eggs increased, the consumer showed a preference for eggs 
with white shells rather than brown. And as commercial production of white 
eggs increased, the Barred Plymouth Rock dropped in popularity. However in 
some countries there is a demand for eggs with brown shells. Although the 
Barred Plymouth Rook is not used to fulfill this requirement, females from the 
breed are mated with Rhode Island Red males to produce a hybrid pullet laying 
a large number of eggs with brown shells. Day-old chicks from the above cross 
may be autosexed, because the males and females have different down colors. 
The autosexing feature has helped make the cross popular. 

Some 20 to 30 years ago special strains of Barred Plymouth Rocks were de- 
veloped for use in the broiler industry. Males from these specialized strains were 
mated with New Hampshire or Rhode Island Red females. The females were 
good egg producers; the males contributed a lot to broiler size and type. Broilers 
from these matings were known as Rock-Red cross broilers. However, the dark- 
colored feathers and black pinfeathers in the broilers made them difficult to pick, 
and the Barred Rock male gave way to males of the new dominant white male 
lines just developed. 

Light Sussex 

The Sussex is predominantly a British breed with several varieties; the Light 
Sussex is the most popular. It has white skin, lays a brown egg, and is a good 
meat producer. It is used in parent matings for the production of broiler chicks 
with white skin. When the Sussex is crossed with varieties having yellow skin, the 
offspring have white skin. This makes it possible to use present-day broiler strains 
of chickens for the female side of the mating, taking advantage of the qualities 
developed in them, yet using the Sussex on the male side to produce the white 
skin. 

Light Brahma 

The Light Brahma has yellow skin, pea comb, and lays a brown egg, all of value 
to a meat-typo strain. It haS a Columbian plumage pattern, the same as the Rhode 
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Island Red However, the Rhode Island Red is gold or red with some black m the 
neck and tail, while the Light Brahma is white (genetically silver) with black But 
it has feathere on its legs and this is detrimental to a good meat-type broiler 
strain The Light Brahma has not been a predominant progenitor of modem 
meat lines 

Australorp 

The Australorp was developed from the Black Orpington which produced broivn 
eggs Produced in Australia, the Australorp was bred to produce eggs with a tmted 
color, and at one time it held a comman^ng position in the commercial egg field 
It has white skin and a single comb, is much smaller than its predecessor, and is 
an excellent egg producer 

Smgle Comb tVhite Leghorn 

This IS one of several varieties of Leghorns, and is the only one that has sur- 
vived the era beginning with the demand for commercial white eggs Practically 
all the eggproduemg strains of chickens are Smgle Comb White Leghorns This 
bird, as bred today, is small compared with other breeds, has a single comb and 
yellow skm, and produces chalk white eggs Although but one vanety is used, 
there are many strains in existence, each breeder using a closed flock, highly in 
bred, to produce the desired charactenstics m his stram or strains Some strains 
have special qualities, such as 

large eggs better shell quality 

disease resistance tinted eggshell color 

small body weight others 

better interior egg quality 

Strain crosses used Many of the commercial Leghorn pullets being pro 
duced today are the result of crossmg two or more lines of Single Comb 
White Le^oms This increases heterosis and allows the breeder to select 
for certam genetic traits m each of the lines 
Imbred line crosses Some breeders have resorted to mbreedmg within 
certam lines by mating brothers and sisters for several generations After 
several years of mbreedmg, two or more of the mbred Imes are crossed to 
produce a commercial pullet 

EGG PRODUCTION LINES 

Egg production Imes are those used to produce commercial egg type pullets for 
the production of commercial eggs The Imes involve those that produce white 
eggs and those that produce brown eggs 

White Egg Lmes 

Most of these lines are Single Comb White Leghorns Some of the Imes are 
pure, that is, they are not mvolved with stram crossmg Others are. the product of 
crossing two or more strains of the same vanety 
Single line The breeder usually uses a closed flock, continually selectmg 
the better birds m each generation and breedmg from them Only a small 
percentage of the better birds are used in the matmgs Normally, the 
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TABLE 1.1 


CHARACTERlSTrCS OF SOME BREEDS OF CHICKENS USED TODAY 


Breed 

Plumage 

Color 

Earlobe 

Color 

Skin 

Color 

Under- 

color 

Comb 

Type 

Mature Body Weight 
Male Female 

Lb Kg Lb Kg 

Eggshell 

Color 

NVhite Leghorn 
V^ite Plymouth 

white 

white 

yellow 

white 

single 

5.7 

2.59 

4.2 

1.91 

white 

Rock 

white 

red 

yellow 

white 

single 

9.5 

4.31 

7.5 

3.40 

brown 

New Hampshire 

red 

red 

yellow 

buff 

single 

7.5 

3.40 

6 

2.72 

brown 

White Cornish 

white 

red 

yellow 

white 

pea 

10 

4.54 

8 

3.63 

brown 

Dark Cornish 

Rhode Island 

greenish- 

black 

red 

yellow 

dark 

slate 

pea 

10 

4.54 

8 

3.63 

brown 

Red 

Barred Plymouth 

red 

red 

yellow 

buff 

single 

8 

3.63 

6.2 

2.81 

brown 

Rock 

barred 

red 

yellow 

slate 

single 

8 

3.63 

6.2 

2.81 

brown 

light Sussex 

black 

and 

white 

red 

white 

white 

single 

9.5 

4.31 

7.5 

3.40 

brown 

Light Brahma 

black 

and 

white 

red 

yellow 

white 

pea 

10 

4.54 

8 

3.63 

brown 

Australorp 

black 

red 

white 

black 

single 

7.5 

3.40 

5.5 

2.50 

tinted 


pullets ate kept in egg production for a year in order to measure several 
factors responsible for economic production of quality eggs. Selection 
of the best birds is made at the end of the first year of egg production. 
Many features will enter into the selection, such as: 


body weight 
growth rate 
growing livability 
pullet quality 
age at sexual maturity 


egg weight 
egg production 
eggshell quality 
interior quality of eggs 
adult livability 


Strain crosses: Rather than select for all outstanding qualities within a single 
line many breeders resort to a technique of selecting for but a few qual- 
ities in a line. Another line will involve selection for other qualities. 
Sometimes as many as four lines are used. Two or more lines are then 
crossed in order that the resulting offspring will inherit all the necessary 
qualities, part coming from the male parent, and part from the female 
parent. An example of a two-line cross would be as follows: 


Male line 
Bred for: 
livabUity 
large body size 
egg size 


Female line 
Bred for: 
egg production 
shell quality 
interior egg quality 


Although there may be several other factors involved with each line, 
the above listing represents the major ones. When the two lines are 
crossed, the resulting pullets would be used for the production of com- 
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mercial eggs, these pullets would have 

good livability good egg production 

relatively large body size good shell quality 

good egg size good interior egg quality 

Three way cross Three lines are developed, each with different qualities 
Tivo lines are crossed, and the offspring from these tivo are crossed with 
the third line Although additional lines generally add to the cost of 
producing the commercial pullets, the advantages may outweigh the 
additional expense 

Four way cross Four Imes are developed Tivo of the four lines are 
crossed, then the remainmg two The offspring from each cross are 
mated together to produce the commercial pullet 
Stroms used for crossing must nick When two lines of chickens comple- 
ment each other they are said to nick Tlie poultry breeder will develop 
many lines of egg laying strains and will mate many of them together 
Some crosses will give improved results, others will not In other words, 
some hnes wll mck, some will not Those that do nick will be used as 
the basis for the production of the commercial pullets In this way it 
also IS possible to develop commercial birds that excel m only one or 
two particular traits For example, the breeder might develop a com 
mercial pullet that lays an exceptionally large egg Another pullet, the 
result of a different cross, would live unusually well In these cases, the 
nickability is especially involved with one particular trait 

Brown Egg Lmes 

Several breeders have developed special lines or crosses for the production of 
commercial birds that lay eggs with brown shells In some instances two breeds 
or varieties have been used to make the cross Not only do the offspnng lay 
brown eggs, but the chicks may be sexed at one day of age by color 
differentiation 

Male line Female line 

Breed Rhode Island Red Breed Barred Plymouth Rock 

When a Rhode Island Red male is crossed with a Barred Plymouth Rock 
female the offspnng male chicks are black with a white head spot, the 
female chicks axe almost black Thus, this cross makes it possible to sex 
the chicks at hatchmg time according to color Special eggproducmg 
lines of Rhode Island Reds and Barred Plymouth Rocks that mck are 
used to make the cross 

In other mstances other vaneties are mated together to produce offspnng that 
will lay eggs wth brown shells Sometimes the chicks from these crosses can be 
sexed at hatchmg time, in others, they cannot 

MEAT PRODUCTION LINES 

Certain vaneties and lmes of chickens have been bred for the production of 
meat rather than eggs This means that their offsprmg are capable of producing 
Taoid and economic gams when raised for broilers or roasters Furthermore, they 
attain heavy weights at marketable age 



MODERN BREEDS OF CHICKENS 


7 


GeneticaUy, it is impossible to breed a smgle line of chickens that 
both eggs and meat The breeding program must go one way or the oth^ When 
birds are selected for high egg production their ability to produce meat is le jened 
Opposed to this is the fact that when birds are selected for the fast ^owth and 
good feed conversion necessary for meat production, the ability to lay a large 
number of eggs decreases Thus, meat Imes do not lay as well as egg Imes 

Female Meat lanes 

Durmg the early production of specialized meat hnes the same variety o 
chicken was used for both the male and female side of the matmg Many times 
the male and female came from the same Ime “ 

developmg hnes necessary for either the male side or the 
mg T^us, those developing the females were known as 
As the females of the matmg lay the eggs and are responsible 
of the eggs these female hnes were bred to produce a fairly top numbp of pgs 
that hatched well, yet the birds were large and had good growth-promohng char- 
acL“cs They 4re truly meat Imes, and the genetic programs used m their 
development concentrated on their meat potentialities 

‘ w.™ d.v..op«. d,. “ “'S.ZXf ”■ 

”l“•d“r.s 

the Barred Bymouth ~ 

of e.|s produced 

thTtofc^y ' E?g s- 

such males were Island Red and New Hampshire The 

from varieties such f „ showed great potentialities for the 

offspong commercial “ ecLomicaUy 
production of broiler g®, jg/^eat-type male lines were developed 

Cornish meat lines Some t Cornish Males from these Imes were 

from the Dark Cornish ®”d ^he 

mated with female from f ^ bred to these female Imes 

Barred Plymouth Rock aod C These broilers would not pick 

produced broiler chicks with dark equipment, dark-colored pm 

clean with automatic poultry proceping u 

feathers and hairs would f>® J® roeat-type female breeders developed 

White feathered meat tines 1^®” demand for males with white 

buds with white feathers there ^me Soon the syn- 

feathers White Plymouth R°®Jl ^re developed Most of these not 

thetic male hnes with , crossed woth colored females the off- 

only had white feathers, but when crossea 
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spnng had white or nearly white feathers This was a decided benefit, and 
dunng the course of a few years most male lines possessed genes for feath- 
ering of this type Genetically, the birds are knoivn as dominant white 
Today, practically all meat-type male Imes are of this type. 

THE PACKAGE DEAL 

Until rather recently the breeders of meat lines confined their efforts to the 
production of either males or females Today, however, many of the meat-line 
breeders, but not all, produce both the male and female lines In such cases the 
primary breeder sells both the cockerel and pullet day-old chicks as a package 
deal m which the customer is supplied from 12 to 15 cockerel chicks with every 
100 female chicks The same poultry breeder supplies both lines However, some 
of the larger meat type breeders still produce but one line, either the male or the 
female line, the customer selects his female chicks and his male chicks from the 
breeder of his choice 

Single primary breeders of white-egg and bro^vn-egg type lines of birds have, 
almost without exception, bred all the lines needed for the production of the 
commercial egg type pullet This has been necessary because of the intncate 
methods of making the matings to produce the males and females Only certsin 
combmations will nick Therefore, male and female egg type breeder parents 
always come from the same breeder, and are shipped to the customer as a package 
deal usually in the ratio of 10 to 12 males for every 100 females 

BREEDS USED FOR BOASTER PRODUCTION 
Roaster chickens are usually those young meat type chickens whose hve weight 
is 5 lb (2 27 kg) or over Generally the weights are heavier than this at the present 
time, as many broilers have attained a 4-lb live weight when they are marketed at 
9 or 10 weeks of age Many roasters will show a hve weight of 6 or 7 lb (2 72- 
3 18 kg) when they are sold 

Roasters command a special price when sold, hi^er than that received for 
broilers As it costs more per pound to produce a roaster than it does a broiler, 
the extra added value is well deserved, and necessary for the producer to make a 
profit 

Specialized strains of meat type roaster birds have been developed that are 
capable of producing these desired wei^ts m a mmimum of time, and eco 
nomically Because the difference between the wei^t of the roaster male and 
roaster female is so great at market tune when both sexes are reared together, 
many such birds are sexed at day old, and the sexes raised separately This enables 
the producer to sell the males at 6 to 7 lb (2 72-3 18 kg), and then keep the 
femmes about 10 days longer, or imtil they reach similar wei^t 

THE MINI-BREEDS 

Dunng the past several months several strains of mini chickens have appeared 
on the market These birds are not to be confused with the bantams onginated 
many years ago Dwarfism m mmi breeds is due to a six Imked, recessive gene, 
du; However, the gene t^haves differently in meat lines than in egg hnes These 
^jjfetences may be detailed as follows 
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varfism in Mini-Leghoms 

Dwarfism in mini-Leghom females shows the following when compared with 

m^etods are 20 to 25% lighter at 8 weeks of age, and 30 to 35% lighter 
at 25 to 30 weeks of age. 

(2) They have shorter legs. 

(3) Yolk accumulation in the ovary is reduced. 

(4) Egg production is reduced from 15 to 20%. 

(51 Egg wei^t is reduced by 5%. 

(6) They eat less feed per dozen eggs produced than do normal birds. 

Important: Mini-Leghoms are IZsedTn^tfven 

poultry house or in the cage, allowing more birds to be housed m a pven 

^ea Also they require less feed to produce a dozen eg^. However, 

there are economic disadvantages in the 

Thpv nroduee fewer eggs that are smaller in size. Because o£ the smau 
S toe bhir their c^cass value at the end of the laying year is very 

small; sometimes they are of no the mini-Leghom 

Considering the of^eghorns of conventional size, 

has not been able to take the place ^ ^ variable when 

The economics me mt^irds generaUy 

measured on return per douar inv^wsu, 
show a lower return than normal birds. 

Dwarfism in the Mini-Meat Strains 

Compared with normal birds, the mini-meat strains s .mulation is re- 

^ 1 . arrtfc Althoudi YoUc accumulation is re- 

(1) Females lay the same Hpmtiid of the oviduct for ova. 

duced, it is adequate to meet the Pemale broilers from mini-mothers 

mTorf5“2?to ( 68 . 0 - 90 "% Straight-run broUers from mini- 

mothers are about 0.10 lb (45^ gm) lighter. 

Important: From the standpomt normal rate and at a re- 
used efficiently, as she ®®%costs are less. However, the 

duced unit cost since feed and , ij-e cost per pound of bird, 

lower growth rate of the broi ers doubtful that this increase 

This is a decided disadvantage, producing the hatching 

can be offset by any reduction m th 
eggs, 

TOE RANDOM 

In many areas of the world various s^s their birds in these 

type of government supervision ^d con 1- measured. At the end of 

contests where many genetic and econ ^ to some predefmed formula, 

each contest the various lines are ’^^^'l^erof contests, 
and the results pubUshed. There are two types o 

Random Sample Broiler Tests _ f:™ted to appraise the growth, feed 

A few years ago certain contests mni R^ability of commercial 

conversion, body conformation, carcas h 
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broilers These were random sample tests, in which an impartial person would 
select a required number of hatchmg eggs at random from those produced by the 
person entering the contest In this way the sample consisted of eggs representa 
tive of those bemg offered for sale, rather than of eggs that had been selected 
from a few choice individuals The eggs were incubated, and the broiler chicks 
hatched from each entry were placed m a separate pen and raised to marketable 
age 

Most of these broiler growing tests have been abandoned because of lack of m 
terest, but some still are in existence Reports of the results of the vanous bnds 
entered m these contests are published after completion 

Random Sample Egg Laymg Tests 

In a manner similar to the Random Sample Broiler Tests, egg laymg tests are 
conducted Eggs are selected at random from the breeders, the chicks hatched, 
grown, and placed m pens or cages at sexual maturity Many measurements are 
taken durmg the period of egg production, such as number of eggs produced, 
size, shell quality, mtenor quality, bird mortality, feed consumption, etc Final 
results are often measured as “mcome over feed and chick cost ” 

Many Random Sample Egg Laymg Tests are conducted by government agencies, 
but the number is not as large as it was a few years ago Not only are the results 
of these contests of value to the primary breeder as a means of comparing the 
productivity of his stram with those of other breeders, but they give the cus* 
tomer an opportumty to study the same contest results From such a study he 
18 better able to select a strain of birds that will meet his requirements 



CHAPTER 2 


Structure of the Chicken 


Before discussing commercial chicken production the makeup of the bird should 

Ctacke^s°are vertebrates, many of their anatomical structures being adapted for 
flS Ther^e wmm-blooded, with a high metabolic rate Chickens (and other 
birds) have a rapid heart beat, sometimes as much as 300 pulsations a minute. 
The smaller the bird, the more rapid the beat. The beat is su^ct to ^eat vana- 
tira Often It may double as the result of excitement alone. The chicken has no 
sweat elands- consequently the bird breathes rapidly to eliminate heat and mms- 
ture from its body The body temperature of the chicken is highly variable, ^e 
l^rageTs ometherrbetween 105» and 107“F (40.f -41.7;C). It is highest 
ToX after noon; lowest, just before midnight. Broody hens have a lower body 
temperature than nonbroody hens, probably the result of a lower metabolic rate. 

SURFACE OF THE FOWL 

The chicken is covered with feathem skm and af as, the latter being a deriva- 
tive of reptiles, from which birds evolved. See Figures 2.1 and 2 2. 

^ T^"Lt that birds are almost completely covered with feathers makes them dif- 
ferent fao^other vertebrates Because feathers wear away become broken, or 
a^e pulkd out, nature has provided the bird with a method of renewing its 
Sattos approximately once a year through a process of dropping the remaining 
feafters and growing a new set. This procedure is known as moltmg Mos 
learners, a b gg dunng the molting process, and under commercial 

“prodrcurfh; time® of the ®molt may be manipulated so that the hen will 

" Thr^-r^kl^^^^^ s^ape, but all have the following 

parts* 

web or surface 

shaft barbs 

accessory plume barbules 

fluff or undercolor barbicels 

Hnm the feathers are replenished: When the chick hatches, it has almost 
^no feathers Except for the wings and tail, it is covered with down. Soon 
the^do™ grows longer, and most of the particles develop a shaft. Within 
a few days the shaft erupts, and the web of the feather makes its appear- 
Ice By the time the chick is 4 or 5 weeks of age, it has become fu ly 
fe^ithered These first feathers are soon molted, and a new set is grown by 
.h„ Hme the bird is 8 weeks old. The third set of feathers is grou-n by 
K , t the 13th week The fourth set is completed just prior to the time 
flie bid reaches Sexual Itunty. and is the fimt mature plumage. 
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13. Breast 

14. Cape 

15. Shoulder 
16 Wir>9-Bow 
17. Wing-Front 

18 Wing-CovertsorWing-Bar 
19, Secondaries or Wing-Bay 
20 Primaries or Flights 

21. Primary Coverts 

22. Back 

23. Saddle 

24. Saddle Feathers 

25 Rear Body Feathers 

26, Fluff 



27, Lower Thigh Plumage 


28. Hock Plumage 


Courtesy of American Poultry Assoc 


FIG 2 1 NOMENCLATURE OF MALE 
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1. Head 

2. Beak (point) 

3. Beak (base) 

4. Comb 

5. Face 

6. Eye 

7. WatUe 

8. Ear 

9. Ear-Lobe 

10. Neck Feathers 

11. PJumage on Front of Neck 

12. Throat 






SSl 27 

fT- 

5 20 

I 21 

I 27 


13. Breast 

14. Cape 

15. Shoulder 

16. Wing-Bow 

17. Wing-Front 

18. Wing-Coverts or Wing-Bar 

19. Secondaries or Wing-Bay 

20. Primaries 

21. Primary-Coverts 

22. Back 

23. Sweep of Back 

24. Cushion 

25. Main-Tail Feathers 

26. Tail-Coverts 

27. Rear Body Feathers 
28- Fluff 

29. Lower Thigh Plumage 

30. Hock Plumage 



31 - 

3 



y 



k 31. Shank 

32. Spur 

ithers 33. Foot 

34. Toes 

Bathers 35. Toe-Nails 

36. Web 

Plumage 37. Middle of Hock Joint 

Courtesy of American Poultry Assoc. 

FIG. 2.2. NOMENCLATURE OF FEMALE 
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Feathers are predominantly protein. They make up between 4 and 8% of 
the live weight of the bird. 

Sexual differences in feathers: Hormones play an important part in the 
shape and size of some feathers They increase the length and narrow the 
width of certain feathers on the male bird. These are represented by the 
saddle, hackle, sickle, and lesser sickle feathers. 

Feather tracts: Feathers do not cover Uie body of the bird uniformly, but 
grow m rows to produce tracts or areas over the body. There are 10 major 
feather tracts, as follows: 


shoulder 

thigh 

rump 

breast 

neck 


abdomen 

leg 

back 

wing 

head 


Color of feathers. There are many feather colors and many color patterns 
on the individual feathers. In many mstances there are differences m the 
color according to the location of the feathers on the body. Feather 
colors and feather patterns are genetic charactenstics, and their mheri- 
tance has been worked out by scientists. See Chapters 20 and 21 


Head 

The head of the chicken is represented by the followmg parts 

Comb. There are several types of combs, but only the first three of the fol- 
lowing list are common: 

single strawberry 

rose walnut 

pea “V” 

cushion buttercup 

Eyes 

Eye-rings 

Ears 

Earlobes 

Wattles 

Beak 


Feet and Shanks 

The shanks and most of the feet are covered with scales Some birds have yel- 
low shanks, some white, some black Yellow color is due to the hpochrome pig- 
ment m the epidermis when melanic pigment is absent Varying shades of black 
are due to the presence of melanic pigment in the epidermis. When there is black 
m the dermis and yellow m the epidermis, the shank has a greenish appearance 
\Vhen there is complete absence of both types of pigment, the shanks are white. 
Important parts of the foot and shank are 

Hock 

Shank 

Toes Most chickens have 4 toes on each foot, but there are a few breeds 
that have 6. 
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Webs of the toes 
Toenails 

Spur. More pronounced in the male than m the female. 


Skm 

Most of the burd is covered with skin common to the type found on mammals 
However, specialized skin is found in such areas as the comb, wattles, earlobes, 
and scales. Except for the specialized areas, the color of the skin is either white 
or yellow. The density of the yellow color is correlated with the amount of 
xanthophyll in the ration. 


INTERIOR OF THE FOWL 

The skeleton of the fowl is similar to the skeleton of mammals At least all the 
bones are present," although some are fused or elongated in the bird Fi^e 2 3 
shows the relationship The wings correspond to the arms and han^ds of hi^m 
beings, the legs of the chicken (shanks) contain the same bones as those found in 
the legs and feet of man The bones of the metatarsus, common to tlm himm 
hand, have been fused and elongated m the chicken ^e „Sdes^^^^^^ 

ton IS the framework which supports the body and to 
attached The nb cage protects some of the vital organs 

Muscles , . . « j 

Muscles that motivate the wings are important to those ® ^ 

attached to the keel of the sternum (breastbone) which Mo supportste vit^ 

organs of the abdominal cavity These P selecLn as evidenced in 

most birds Development has increased through S 

the modem turkey and meat-type broiler strains o . j jggg 

The rate of flow of blood through the muscles dMermmcs tten f 

axe made up of dark meat, and the breast is composed of white meat because 

chicken walks more than it flies 
The Respiratory System 

The respiratory system of the chicken consists o 
nasal cavities 

^rSn air-containing bones 
» XU are small, but their breathing 

Compared with mammals, the of am sacs, plus one single, 

>s supplemented by the air sacs Birds na j.^jed equally into thoracic and 
the mterclavicular sac The paired ones may freely, but the 

abdominal air sacs. Air moves in and out of the lungs an 
lungs are responsible for most of the respira ion. 

Tligestive Tract follows 

The important parts of the digestive trac me as upper and 

Mouth.— The chicken has no lips, cheeW, being attached to the skull 

lower homy mandible to enclose the raoum, m ^ 

whUe the lower is hinged. The two mandjWles ^xererre 
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FIG 2 3 THE SKECETON OF A FOWL 


« «,nTT^mals saliva is secreted by glands in the mouth. However, food 
the case mouth quickly so there is little chance for any digestion there. 

-^e or gullet « the tube through wh.eh food pastes 

fcsopna^s. (_),jjynx) to the proventnculus. 

fr^thebackof te the body cavity it extends into a pouch 

Crop.-Just before th gu ^ ^ storage place for food. Little or no digestion 
e hereicept that involved with the salivary secretions of the mouth, 
which continue their activity in the ^ ^ jj, t-onnection with 

Je or glandular sromach. Here, pepsin and 
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hydrochloric acid are secreted by the glandular cells. Because the food passes 
quickly through the proventriculus there is no digestion of food material here, but 
the secretions pass into the gizzard where the digestion takes place. 

Gizzard.— The gizzard, sometimes called the muscular stomach, lies between the 
proventriculus and the upper limit of the small intestine. The gizzard remains 
quiet when empty, but once food enters, the muscular contractions of its thick 
walls begin. The larger the particles of food, the more rapid the contractions. As 
the gizzard usually contains some abrasive material, such as rocks, gravel, etc., the 
food material is soon ground or reduced to small particles capable of being taken 
into the intestinal tract. When fine material enters the gizzard it leaves in a few 
minutes, but when the food material is coarse it will remain in the gizzard until it 
is broken down into fine particles, which may require several hours. 

Small Intestine.— The small intestine is about 62 in. (157 cm) long in the aver- 
age adult chicken. The first part of it forms a loop known as the duodenal loop in 
which most of the intestinal digestion takes place. Imbedded in the loop is the 
pancreas, which secretes pancreatic juice. 

Ceca.— Betiveen the small and large intestines two blind pouches are found. 
These are known as the ceca. Each cecum is about 6 in. (15.2 cm) long in the 
adult bird, and contains soft food material. The function of the ceca is not fully 
known, but it can be surgically removed without injury to the health of the bird. 

Large Intestine.— The large intestine is relatively short in the chicken, being only 
4 or 5 in. (10.2-12.7 cm) long in the adult bird. It extends from the end of the 
small intestine to the cloaca. 

Cloaca.— The bulbous area at the end of the alimentary tract is known as the 
cJoaca. Cl'oaca means ■“coraraon sewer” and into tfie cfoaca empty the digestive, 
urinary, and reproductive tracts. 

Supplementary Digestive Organs 

Pancreas: The pancreas lies within the duodenal loop of the small intestine. 

It is a gland that secretes pancreatic juice which is then transferred to the 
small intestines by way of the pancreatic ducts, where it aids in the diges- 
tion of starches, fats and proteins. 

Liver; The liver is composed of two large lobes. Among other functions, 
the liver secretes bile, which is transferred to the lower end of the duode- 
num of the intestinal tract, where it aids digestion. 

Gallbladder: Two bile ducts transfer the bile from the liver to the intestines. 

The right duct enlarges to form the gallbladder, where the bile is tem- 
porarily stored. The left duct from the liver does not enlarge; therefore 
the bile passes through it directly to the small intestine. 

Spleen: An accessory digestive organ whose function is not entirely clear. 

Reproductive System 

The male reproductive system consists of two testicles located in the dorsal area 
of the body cavity, just in front of the kidneys; the epididymi; the vasa cieferentia, 
or tubes which carry the semen from the testicles to tlie papillae; and the copuia- 
tory organ. 

The female reproductive system consists of the ovary and the oviduct. These 
are described in detail in Chapter 3. 
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CHANGES DURING EGG PRODUCTION 

Dunng the time that female chickens are laying, and during the molt, certain 
changes occur in the appearance of the bird (1) the yellow coloring matenal in 
the skin of yellow skinned chickens decreases, and (2) there is a relationship be 
tween the molting process and e^ production Tliese relationships have been 
studied and associated with the number of eggs the bird has laid, along wth the 
time the birds have been out of production because of the molt 


The Molt 

Egg production is correlated with the season and duration of the molt Many 
physical factors are associated with egg production, but the molt is the most 
significant 

Generally speaking, birds begin to molt their feathers when egg production 
ceases The length of the molting period vanes In the case of good egg pro 
ducers, the molt is late in the season, and rapid Poor egg producers molt early 
and slowly Some of the better layers contmue laying eggs after the molt begins, 
but lay at a relatively slow rate Poor layers molt after a shorter period of egg 
production, and lose their feathers very slowly 
Order of the Molt —The areas of the body m which the feathers are molted fol 
low a definite order and pattern It is this order that offers an indication of the 
number of eggs produced by the hen pnor to the time she stopped Jaymg eggs, 
and molting started 

Body molt The feathers are dropped from the vanous sections of the body 
m the followng order 

(1) head (4) back (7) wing 

(2) neck (5) fluff (8) tail 

(3) breast (6) abdomen 

Many times a flock will go through a partial molt, usually mvolving the 
head and neck and a few feathers in the wmg, as the result of stress or 
disease 

Parts of the Wing —When the wing of the bird is extended two groups of feath 
ers will be observed, as follows 

(a) Primaries These are farthest removed from the body, and usually 10 m 
number 

(b) Secondaries Normally there are 14 secondary feathers located m the 
section of the wng closest to the body 

(c) Axial feather Between the two sections is a smgle, short feather known 
as the axial feather 

How the Wing Feathers Are Molted —All wmg feathers are not molted concur 
rently If they were, the wing would be devoid of feathers at tunes and the bird 
would be unable to fly In the case of the pnmary feathers, the molt is quite uni 
f rm The pnmary feather closest to the axial feather is the first to be molted 
rhe others ie molted m regular order to the outside of the wmg ConsequenOy, 
^ese feathers may be numbered from 1 (next to axial feather) to 10 (next to tip 


of wing) nr>marv feather is dropped at a time, and it takes approximately 

Normally, f g,ow back m Thm .t would take 16 weeka to com 

pletrSe^p^maiy wing molt to grow all the new feathers to their fuU length 
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High egg-producing hens drop two or more feathers at a time'. Although 
most low-producing chickens drop 1 primary feather at a time, birds that 
produce a large number of eggs may molt 2, 3, or sometimes 4 feathers 
at a time. This speeds up the molting process, as all ten feathers will be 
dropped in a shorter period. 

Molting pattern indicates time bird has been out of production: By observ- 
ing the wing of the molting bird it is possible to estimate the length of 
time she has been out of production. 

If the bird is molting in a regular manner, that is, one primary feather 
per week, the number of molted feathers will be identical with the number 
of weeks since the bird laid her last egg. If, however, the bird is a rapid 
molter, dropping more than one primary feather at a time, on occasions, 
the multiple number would represent a single week m making the 


computation. , ^ ,, 

When more than one primary feather is dropped at the same tame, the 
group will grow back at the same rate. This fact makes it easy to make 
the determination of the number of feathers molted eac ■ 

Partial molt: Occasionally during the laying period, a bud wiU ce^e pro- 
ducing eggs because of disease, weather or stress. During is pen > 
bird wUl drop one, two, or more primary ®^5l^ 

of time the bird is not producing eggs. Number 1 P”“^ ^ 

molted first, then number 2, etc. w 

eggs again before the feathers have grown back m. 

ing year, when the bird begins her normal yem-en m , „ ^ 

her molt where she left off during her of sta^s jf she molted 

primaries numbers 1 and 2 during the middle of t ® ^ *^g_3 ^.^en 

of the year she would begin her molt with purassy ea molting 

continue until she had dropped number 10, and then folloi y g 

feathers 1 and 2 again. 


""S^wSr^ellow skin, pigmentation color is 

number of eggs the bird has laid, ^®“^S,yra'subsLce that is easily oxi- 
Yellow color is due to the pigment, xanthop y . pattern of this 

dized from the skin of the bird. Not on^ js lUost, b^Uhere^^ ^ 

^oss, some areas bleaching more rapidly than 
the last area bleached, is as follows: 

(1) vent (most rapidly bleached) (5) jj°‘^of°hank 

(2) eye-ring ' . rear of shank 

(3) earlobe and tops of toes 

(4) beak (base to tip) ' ' i, ii fmm 

Bleaching.-The word “bleaching” amount^oL^anteo^^^^^^ 

the tissues of the bird. If the hen is not laying, lo ^ tissues. However, 

tetion usually wUl be adequate to replenish the ^\T,an 

janthophyll also is found in egg yolk, giving m y ggp, for 

the hen is laying rapidly, most of the Xante p y p]aee that in the tissues of 
the production of yolk pigment; there is litUe left to rep 
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the skin, etc Thus, after a long period of egg production the tissues become 
bleached to a blue white color 

Number of Eggs to Bleach the Various Areas —Although the amount of xantho 
phyll m the ration determines the density of the yellow color m the skin, there is 
some correlation between the number of eggs the bird has laid and the areas hav 
ing, or not having, yellow color The number of eggs necessary to bleach the 
various sections is as follows 


vent 
eye nng 
earlobes 

beak inner one third 
inner one half 
mner two thirds 
inner four fifths 
entirely white 
bottoms of the feet 
front of the shanks 
back of the shanks 
tops of the toes 
hock joints 


bleached by the tune the first egg is laid 
one or two eggs 
9 or 10 eggs 
11 eggs 
18 eggs 
23 eggs 
29 eggs 
35 eggs 
66 eggs 
95 eggs 
159 eggs 
175 eggs 
180 eggs 


Converting Number of Eggs to Time— From the above figures fmd the number 
of eggs necessary to bleach the area, then convert to days or weeks of production 
according to the rate of egg production during the period For ins^ce, it re 
quires about 35 eggs to bleach the beak completely If through this period the 
birds m the flock were laying at the rate of 66%. on a ben-day basis, the actual 
time involved m bleaching the beak would be 53 days 
Effect of Breed May Affect Rate of Bleachmg —The lighter breeds, such as the 
Leghorns, will bleach theu: yellow color more rapidly than those birds from meat 
type lines Evidently, this is due to the thinner skin of the egg type strains 
Return of Pigment When Laymg Stops —Once the bird stops laying, the xantho 
phyll from the feed supply begins to find its way to the tissues that have become 
bleached The pigment returns m the same order as that in which it left, but it 
returns about twice as fast as it left the body 


Minor Changes Resultmg from Egg Production 
There are some other changes in the bird during the course of egg production 

(1) Vent becomes large and moist 

(2) The pubic bones become thinner 

(3) Space between the pubic bones increases 

(4) Distance between the pubic bones and end of keel bone increases 
(6) Skin on the skuU becomes much Uimner 

Note Although the above five ponits are evident during egg production, 
they are only a measure of whether the bird is or is not laying They can 
not be used to determme the number of eggs a bird has laid, or wiU lay 



CHAPTER 3 


Formation of the Egg 


The actual avian egg as the embryologist knows it consists of a minute reproduc- 
tive cell quite comparable to that found in mammals. But in the case of chickens, 
t his cell is surrounded by yolk, albumen, shell membranes, and shell. The ovary is 
responsible for the formation of the yolk; the albumen, shell membranes, and 
shell originate in the oviduct. 

The Ovary 

At the time of early embryonic development two ovaries exist, but normally the 
right one atrophies, leaving only the left as functional. In rare instances, both 

may survive. ^ , 

In the mature fowl the left ovary may be seen as a mass of small folhcles con- 
taining ova. Evidently thousands are present, many times the number that will 
eventually mature with full-size yolks necessary for egg production. 


Formation of the Yolk 

The yolk is not the true reproductive ceU, but a source of food material from 
which the minute cell and its resultant embryo Paftjfljy fistam them growth. 
Deposits of yolk material are very slow at first 0 "^ h^t m coIot. Eventa^y 
some of the ova will reach a diameter of 6 mm, at which time a few wiU to 
grow at an increased rate, their diameter Mcreasmg about 4 mm per day. D^g 
the short period of 7 to 9 days prior to ovulation, 95 to 99% of the yolk matenal 

tolSng material in egg yolk is xanthophy^a P't?” to the 

from the food the chicken eats. The pigment is traiwferred 
blood stream, then quickly to the yolk. ConsequenUy more is 
the hours the hen is eating than when she is 
deposition of Ught and dark yeUow layers 
dietary pigment available. Yolk formation « 

ness of both the light and dark deposits for a day is about 1.5 to 2 mm 
Location of germinal disc: The yolk material ’®^d dmra 

ge^inal ^dL wMch continues to remmn o^be s^^^^^^ 

yolk mass. Once the egg is laid, the yoiK rotates & 

uppermost. hprf to the ovaiy by a slender stalk. It is through this 

The ovarian folhcle is attached to the ov^ r follicle is highly vascular, ex- 
that blood flows to carry ^be yolk me J ^ gnts the sac, and is known as the 
cept for an area of small \vidth which circumvent 

'frgme- . , . j- .. 

H'hot influences growth rate of were feasible, the 

eted that will influence ‘be growth fth^^ increased. Groivth rate of Uie 
sire of the yolk and the entire egg o ^^^g „ genetic 

yolk is not correlated with rate of lay, but seems 

association. 
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Ovulation 

The ovary releases the ovum from the ovary through a process known as ovula 
tion The follicle ruptures at the area of the stigma and m the case of the chicken, 
within 15 to 75 minutes after the previous egg is laid Tlie ovulation process is 
evidently the result of hormone activity Time of day when the previous egg is 
laid does not seem to influence the time of ovulation The egg to-ovulation penod 
vanes accordmg to the stram of chicken, season of the year, and many other fac 
tors Certam drugs are capable of speethng up the process, others mhibit ovula 
tion for many days 

Ovum drops into body cavity The rupture of the follicular sac releases the 
ovum, then in most mstances it drops into the body cavity 

Double ovulation When 2 ova are released simultaneously the completed 
egg may contam 2 yolks, in some mstances only one is drawn mto the 
mfimdibulura 


THE OVIDUCT 

The oviduct is a long tube through which the ovum passes and where the re 
maining portions of the egg axe secreted The segments of the oviduct and their 
purpose may be summanzed as follows 

Difiindibulum 

The funnel-shaped upper portion of the oviduct is the mfundibulum When 
functional, its length is approximately 3 5 m (9 cm) Normally mactive except 
immediately after ovulation, its purpose is to search out and engulf the ovum so 
as to cause it to enter the oviduct An ovum remains in the infundibulum only a 
short penod, normally about 15 mmutes, then it is forced along by muscular 
contraction 

Malfunction of the infundibulum To be completely functional the mfun 
dibulum should pick up all the ova dropped into the body cavity How 
ever, a good many are not drawn mto the oviduct, but remam m the 
abdomen, where they either are absorbed or accumulate As many as 5% 
of the ova ovulated may remain m the body cavity with certam strains of 
chickens, resulting m a direct loss m the number of complete eggs 
produced 

Internal layers On occasion the infundibulum loses its power to pick up 
a hi^ proportion of the yolks, and they accumulate in the body cavity 
faster than they can be absorbed Such hens are known as “mtemal 
layers,” although the term does not well define the condition 

Magnum 

The magnum is the albumen-secreting portion of the oviduct, and is about 13 m 
(33 cm) long m the average laying hen Here the firm albumen is secreted This 
form of egg white makes up approximately one-half of the final white Most of 
the protem of the egg is secreted m this portion The remammg white is secreted 
after the shell membranes are laid down, and consists mamly of water 
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From E ^UUnow»lfy, Tb* Artan Embryo Ohio SUte Univ^ CoJumbui. Ohio 
FrC 3 I ENLARGED DRAWINGS OF A OVARY. O OVIDUCT 
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Isthmus 

Next, the developing egg is forced into the isthmus, a relatively 
appioximatel> 4 in (10 cm) m length Here the inner and outer shell 
are produced in such a manner as to represent the final shape of the eg| 
contents at this time do not completely fill the shell membranes 
Soft shelled eggs Man> times the hen expels the partially coinplet£^« 
after the sheU membranes have been laid down. Such “eg^” are far frj® 
P^P and resemble a sack only partially filled with water Actually 
term "soft-shelled” is a misnomer, no shell has yet been formed 
Uterus 
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Isthmus 

Next, the developing egg is forced into the isthmus, a relatively short section 
approximately 4 m (10 cm) in length Here the inner and outer shell membranes 
are produced m such a manner as to represent the final shape of the egg The 
contents at this time do not completely fill the shell membranes 
Soft shelled eggs Many times the hen expels the partially completed egg 
after the shell membranes have been laid down Such ^‘eggs” are far from 
plump and resemble a sack only partially filled with water Actually the 
term “soft shelled” is a misnomer, no shell has yet been formed 

Uterus 

The uterus is the shell gland, approximately 4 to 4 7 in (10 to 12 cm) long in 
the laymg hen Here "water and salts find their way through the shell membranes 
to complete formation of the egg albumen and to plump out the shell membranes 
Next, the two layers of shell are deposited along with the colonng matter, por 
phynn, which colors eggs in varymg shades of brown Here also the cuticle of the 
egg IS deposited over the shell 

Vagma 

About 4 7 in (12 cm) in length, file vagina has no egg forming function 
Cloaca 

The cloaca is the reservoir for the exits of the alimentary, reproductive and 
urinary tracts It is here that the egg is held prior to laymg Of note is the fact 
that the developing egg traverses the oviduct with the small end ahead, but m the 
cloaca a honzontal rotation occurs just before laymg, and normally the egg is ex 
pelled large end foremost 


DETAILS OF EGG FORMATION 

The segments of the oviduct have been descDhed, Jheir /imrtions have been the 
subject of much expenmental work Although all actions and interactions will 
not be discussed here, it is well that some of the details be covered 

The Albumen 

The albumen is composed of four layers Their names and percentages are 
shown below as percentages of total albumen 

chalazae 2 7% dense white 57 0% 

inner liquid white 17 3% outer thm white 23 0% 

The Chalazae Upon breaking an one notices two tivisted cords extend 
mg from each side of the yolk through the thick albumen These are pro 
duced when the yolk first enters the magnum, but cannot be observed 
until the egg is m the uterus 

The chalaziferous layer is laid down adjacent to the ovum, and repre 
scnU the first secretion of the thick white The layer extends itself into 
two cords, one approaching each end of the egg TSvisted m opposite di 
rections, they tend to keep the yolk centralized 
Inner liquid white After the chalazlferous white is deposited, a thin layer 
of liquid white is laid down There is some evidence to show that the 
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chalaziferous albumen and the inner liquid white may be the same, the 
Uvistmg of the chalazae having squeezed out some of the albumen to form 
tw o portions 

Dense white The dense white, or thick white, is deposited next It con- 
tains mucin, which tends to hold it together The amount of thick white 
generated in the magnum is lai^e, but with the breakdown of mucin as 
the developing egg moves down the oviduct, the thick white is trans 
formed to a thin albumen At the time the egg is laid, it has lost about 
one third of its ongmal content of thick white, but what remains still 
comprises over half the albumen in the egg 

Thick white decreases after egg ts laid There is a continual transposition 
of thick white to thin white after the egg is laid, wth the percentage of 
thick white decreasing and the percentage of thin white increasing The 
speed of this change may be modified by the temperature and condi 
tions under which the egg is held 

Outer thin white The last layer of albumen is deposited m the uterus It is 
a thin mucilaginous material that may easily be observed by breaking a 
shell egg into a flat dish The thick white tends to stand up near the yolk, 
the thin white runs to a shallow level at the outside 
Egg deterioration After laying there is a constant change m the mtenor 
contents of the egg the thick albumen does not stand up as well, but 
decreases in volume, and the thin white becomes Jess viscous with an in 
crease m amount 

Cause of Bloodspots 

If there is a hemorrhage of the blood vessels m the follicular sac at the tune of 
ovulation small clots of blood will appear Some will adhere to the ovum as it 
passes through the oviduct, and the completed egg wll contain these bloodspots 
Some blood clots from the oviduct may adhere to the yolk The incidence is re 
lated to many things, genetics, feed, age of hen, and others Brown shelled eggs 
have a higher percentage than white-shelled 

Cause of Meatspots 

Any tissue sluffed from the folbculai sac or the oviduct probably will be m 
eluded in a part of the developing egg as it passes through the oviduct These bits 
of tissue darken with age and are knoivn as meatspots Many blood clots darken 
too, and are often called meatspots 

The Shell Membranes 

Next to be deposited is the mner shell membrane, a papery matenal composed 
of protem fibers This is followed by an outer shell membrane, about five times 
as thick as the inner The two are held closely together as one except at a point 
knoivn as the air cell Here the two are separated, the pomt of separation usually 
bemg in the large end of the egg, but it may be “misplaced” and occur m the small 
end or on the sides m a small percentage of eggs 
Air-cell size important At the time the egg is laid the diameter of the air 
cell is about 0 7m (18 era), but as the egg ages and the mtenor dehy- 
drates, the air cell mcreases in diameter and depth The size of the air cell 
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in a shell egg is an excellent indicator of the age of the egg, but may be al- 
tered according to the conditions under which the egg is kept. 

Shell membranes act as barrier: The shell membranes act as a barrier to 
penetration by outside organisms such as bacteria. They also prevent the 
contents of the egg from evaporating too rapidly. The membranes aid in 
protecting the egg contents. 

The Shell 

Next the shell is deposited around the outer shell membrane, as two layers, 

(1) inner shell and (2) outer shell. A mammillary layer on the outside of the outer 
shell membrane is composed of calcite crystals, a sponge-like material. This depo- 
sition is quickly followed by the addition of the outer shell, another layer of cal- 
cite crystals, chalky and about twice as thick as the inner shell. These crystals are 
almost perpendicular to the shell surface. Thus, the actual eggshell is composed 
almost entirely of calcite with small deposits of sodium, potassium, and 
magnesium. 

Shell deposition slow: Compared with the formation of other parts of the 
egg, the egg remains in the uterus for as long as 16 hours before all the 
shell is deposited. 

Source of calcium for the eggshell: There are but two sources of calcium 
for eggshell production, the feed and the bones. Normally, most of the 
calcium for eggshell formation should come directly from the feed, and 
the balance from certain bones. 

Medullary bone: In the commercial chicken, producing a number of eggs 
far beyond the number laid under natural conditions, the demand for 
calcium for eggshell is tremendous. With the onset of egg production 
the marrow area of many of the long bones develops secondary bone 
material known as medullary bone. This becomes the source of about 
one-third the calcium of the eggshell, the balance coming directly from 
the feed. The medullary bone is the reservoir of calcium to be used 
when the blood-calcium level is not adequate. Although the process is 
not clearly understood, it is closely associated with certain hormones. 

Poor shell quality: Normally, laying hens tend to produce successive eggs 
that are similar in shape, color, ahd shell texture, except for the fact that 
there is a gradual decline in shell quality as the egg production period be- 
comes longer. Several other factors cause deterioration of eggshell quality: 

(1) quality reduced the longer the bird continues to lay; 

(2) increased environmental heat; 

(3) stress of birds in the breeder flock; 

(4) certain poultry diseases (bronchitis, Newcastle disease, etc.); 

(5) nutritional deficiencies; 

(6) certain drugs. 

How much calcium is needed for eggshell production? The demand of the 
laying hen for calcium is extremely high. A 4-Ib hen producing 250 trvo- 
ouncc (56.7 -gm) eggs per year requires about 3.11 lb (1.41 kg) of calcium 
carbonate, or 1.25 lb (0.57 kg) of calcium. As this is about 25 times the 
amount of calcium in the bird's skeleton, it is evident that the dietary 
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need for calcium is exceptionallj high Most laying rations should con- 
tain from 2 5 to 3 755i caloum to meet the demand 
Pores m the eggshell Both the mnet and outer shell layers contain thou- 
sands of smaU openings called pores Through these oxygen is taken into 
the egg, and carbon dioxide and moisture are expelled In the freshly laid 
egg most of these pores are closed, but as the egg ages the number of open 
pores is visibly mcreased There may be as many as 8,000 
Color of eggs The color of the eggshell is continuously consistent for each 
bud, the density bemg a denvative of the genetic makeup of the individual 
bud Some strains lay eggs with very dark brown shells, while others vary 
all the way to pure white 

The Cuticle 

Laid down on the outside of the shell is the last of the concentric layers m egg 
formation It is known as the cuticle and is composed pnmanly of organic ina 
tenal Containing a high percentage of water, it acts as a lubneant during the lay- 
ing process When the egg is first laid the cuticle material is moist, but it soon 
dries, blocking off many of the pores of the eggshell to prevent too rapid ex- 
change of air and moisture 

SHAPE AND SIZE OF THE EGG 


Shape 

The shape of the egg generally is due to inherited genetic factors Each hen lays 
successive eggs of the same shape, i e , long, pointed, round, thick, etc 
Imperfections of egg shape Many hens continually lay eggs with shape im 
perfections These come under several categones ndges, pomted at tip, 
etc Similar imperfections will be found on each egg the hen lays Some 
are of genetic ongm, others are probably due to abnormalities of the 
oviduct 

Other shell imper/echons There are inan> eggs produced with shells other 
than normal Some of these are 

chalky shells porous shells 

thm shells li^t-colored shells 

Size 

Eggs from a flock of chickens vary m size (or weight) m many ways The exact 
cause of some of the variations is not known, but much has been established re 
gardmg others Some of these variations are as follows 

(1) Some hens lay eggs that are larger or smaller than those laid by other hens 
Obviously, this difference is due mainly to genetic factors 

Size of egg yolk may determine egg size Except m unusual cases, the 
s\ZA of the yolk is largely instrumental m deteimmmg final egg *size 
The larger the yolk, the larger the egg But the ability of the oviduct 
to secrete albumen also may alter the size of the completed egg 

(2) The first eggs a hen lay s are smaller than those laid later Egg size gradually 
increases as the hen continues to lay, but the mcrements of mcrease are not 
uniform 
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(3) The time of laymg eggs withm a clutch affects egg size The first egg of the 
clutch IS the heaviest, each succeeding egg being proportionately smaller In 
such instances the yolk size is reduced, but the decrease in size of future 
eggs IS due also to a decrease in the amount of albumen produced 

(4) Some feed components, such as protein, will affect egg size In most in- 
stances egg size may be increased by increasing the protein content of the 
feed 

(5) Hot weather affects the flock, causing a decrease in the egg size 

TIME INTERVALS INVOLVED IN EGG FORMATION 

Although varying with individual hens, the time spent m each section of the 
oviduct by the developing egg was established by Warren and Scott, after whom 
Table 3 1 is patterned 


TABLE 3 I 


TIME INTERVALS INVOLVED IN EGG PRODUCTION 


Section of the 
Onduct 

Approximate 

Time m Hours 

infundibulum 

0 25 

magnum 

3 00 

isthmus 

1 25 

uterus 

16 00 

vagina 

4 76 


Eggs Laid m Clutches 

It IS a well known fact that hens tend to lay eggs m clutches That is, eggs are 
produced on several consecutive days before any days are missed High egg pro- 
ducers have longer clutches than poor ones It is further known that during the 
period of the clutch all hens do not lay eggs at equal hourly intervals, the interval 
may vary between 22 and 26 hours The longer periods are associated with vana 
tions m the rate of passage of the developing egg through the oviduct Egg pro 

TABLE 32 i 

LENGTH OF EGG FORMATION PERIOD AND 
TIME SPENT IN PARTS OF OVIDUCT 

Hens with Hours of Interval Lengths of 


Item 

25 

26 

27 

28 

20 

30 

Time from laying of one egg 







to entrance of isthmus 
by next egg (hr) 

4 3 

46 

4 2 

4 7 

6 2 

63 

'Rme in uterus (hr) 

Time from first indication 

18 0 

16 4 

10 g 

19 6 

20 8 

21 6 

of shell to laying the 
tCB (hr) 

13 8 

14 7 

15 6 

364 

17 0 

37.9 


Soure« >harren and Scott 193S 
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TABLE 33 


MAKEUP OF THE NEWLY LAID EGG 



Approximate % ot Total Weight 


Egg Without 

Egg with 

Component 

Shell 

Shell 

Protein 

11 3 

12 

Fat 

11 2 

10 

Carbohydrate 

5 

1 

Mineral 

19 

11 

Other 

1 1 


Water 

74 0 

66 


Source G Kt Briee. PENB 22nd Ann MceUae 


ducmg burds, with small clutches, and long intervals between the clutches, have 
delays between the time of laying and the next ovulation. Thus, poor-producing 
hens are at least the partial result of a long period to complete the formation of 
the egg and a longer delay m the next ovulation. 

Table 3 2, compiled from Warren and Scott, is an excellent exemplification of 
this theory. 

Chemical Composition of the Fresh Egg 
The chemical composition of the fresh egg is shown m Table 3.3. 



CHAPTER 4 


Development of the Chick Embryo 


Processes involved with modem artificial incubation of chicken eggs shoiUd be 

r A n+Vi n hripf descriotion of the development of the chick embryo. Unlike 

prefaced with a P develops from food material stored in the 

fg^^ther “om nu™ from the blood supply of the mother 

Fmthermore most of chick embryo growth takes place outside the body of th 
Mother and development is more rapid than in the case of mammalian embryos. 

FERTILIZATION 

Natural Fertilization . i.- ^ ^ 

NormaUy fertilization is a natural process, but artificial insemination also is 
Norn^y leraiza ^ between a male and female 

practical. During t of snerm cells. These immediately find their 

chicken the male ej^u a . ■ ^ j ben, the infundibulum (funnel). If no 

‘‘iLTw'L'cf the P oc^ss^^^^^ niinutes. Within 15 minutes after 

egg IS in the oviduct, the process m pronucleus on die 

ovulation a few ^P^r™ <=eUs Jmd but only one actually 

surface ^ a new individual, the zygote. After a single 

unites with the “ f “ “ eg® may be produced within 20 hours, but nor- 
TaSy^m^Lmr « floeU ofLns wiU not be attained untU about the 

Ola ones, d Thus if the males are removed from a flock, 

Ind n*w “ubsdtuted on the’ same day, practically all the fertilization 

after three days wUl be from toe _ne^^ 

FerUhzation wM ^ does not seem to affect the de®ee of 

r ^ toe Le cells. This is different in the case of artificial in- 
semiMtion" when toe presence of an egg with a hard shell in toe uterus 
acts as a deterrent to sperm mobility. 

Artificial semen artificially from toe male chicken which is used to 

It IS possible f ^„st be repeated every four or five days if maxi- 

inseminate “nlitoed for fertility drops rapidly after the fifth day. 

mum t®rtildy IS o be accomphto^, 

Insemination shouldje comp ^ ^ 

Sinrtnseminations are likely to produce lower fertility ns most eg® 
arc laid during this period. 
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Semen cannot normally be stored Unlike mammalian semen, avian semen 
IS difficult to store It will not stand quick freezing, but under certain 
conditions, it may have some viability when thawed after being frozen 
with approved techniques Its fertUizing properties, however, will be 
greatly impaired 

EMBRYONIC DEVELOPMENT BEFORE LAYING OF EGG 
After formation of the zygote through the union of the sperm and egg cells, the 
development of embryonic structures begins Within five hours after ovulation 
the first cellular division takes place at a time when the developing egg is m the 
isthmus Shortly thereafter, another division takes place, then another, and when 
the egg leaves the isthmus the developmg organism is composed of 16 cells After 
4 hours m the uterus some 256 cells are present 
Smee the body temperature of the hen is 105“ to 107“F (40 6“-41 7°C) cellular 
division continues at a rapid rate prior to the time the egg is laid Several thou- 
sand cells will have been produced and the developing blastodisc represents a com 
plex unit Cellular division will continue as long as the egg remains above about 
75”? (23 9'’C) When eggs are held at temperatures lower than this, the cells 
cease to multiply From a practical standpoint, hatching eggs should be kept at a 
temperature of 65®F (18 3®C) from the time they are laid until they are ready for 
artificial incubation m order to give assurance that cellular growth will be com 
pletely eliminated 


DEVELOPMENT DURING INCUBATION 
The Extraembryomc Membranes 

Because the embryo has no anatomical connection with the mother’s body, na 
tuie has endowed it with certain membranes necessary to utilize all of the food 
elements contained in the egg These “extra” membranes are as follows 

Yolk sac Envelopmg the yolk, this membrane secretes an enzyme that 
changes the yolk contents mto a soluble form so that the food material 
may be absorbed and earned to the developing embryo The yolk sac is 
drawn into the body cavity just prior to hatching to serve as a source of 
food material 

Amnion The amniotic sac is nature’s provision to prevent injury during em 
bryomc development It is filled with a transparent fluid in which the 
embryo floats 

Allantois This membrane serves as a circulatory system, and when fully 
developed completely surrounds the embryo It has the foUowme func 
tions 

Respiratory It oxygenates the blood of the embryo and removes the 
carbon dioxide 

Excretory It removes the excretions of the embryonic kidney and de 
posits them in the allantoic cavity 

Digestive It aids in the digestion of albumen and m the absorption of 
calcium from the eggshell 

The allantois is initiated on the third day and is fully developed by the 
twelfth day 
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Chorion. This membrane fuses the inner shell membrane with the allantois, 
and helps the latter in completing its metabolic functions. 

The Air CeU 

During the incubation process moisture is lost from the egg contents through 
the shell. This increases the size of the air cell, and after 19 days of incubation it 
may occupy one-third of the egg. 

Time Factors in Development 

The development of the chick embryo is a complicated process, and has been 
studied and reviewed in detail by embryologists. Only the main changes will be 
discussed below; 

First Day 

Several embryonic processes are in evidence during the first 24 hours of 
incubation. 

16 hours: First sign of resemblance to a chick embryo through the devel- 
opment of the somites, block-like structures that develop on both sides 
of the spinal cord. From these bone and muscle develop. 

18 hours: Appearance of the alimentary tract. 

20 hours: Appearance of the vertebral column. 

21 hours: Origin of the nervous system. 

22 hours: Head begins to form. 

24 hours: Eyes originate. 

Second Day 

25 hours: Heart and blood vessels begin to develop. 

35 hours: Beginning of the formation of the ear. 

42 hours: Heart begins to beat. Blood circulation begins with the joining 
of the blood vessels of the embryo and the yolk sac. This is a very criti- 
cal period in the life of the embryo and lasts for over two days. 

Third Day 

60 hours: The nose is initiated. 

62 hours: The legs begin their development. 

64 hours: Beginning of the formation of the wings. The embryo begins to 
rotate so that it lies on its left side. The circulatory system is rapidly 
increasing during the third day. 

Fourth Day 

With the beginning of the development of the tongue, all body organs are pres- 
ent. The vascular system is clearly erident to the naked eye. 

Fifth Day 

The reproductive organs differentiate, and sex is developed. The heart begins to 
take a definite shape and the vascular area of the yolk sac covets two-thirds of the 
yolk. The face and nasal portions of the embryo begin to take a definite shape. 
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The beak and the egg tooth begin to take a normal form Some voluntary move 
ment of the embryo may be noticed 

Seventh Day 

The body begins rapid development, more so than the head Body organs are 
visible 

Ei^th Da> 

Feather germs, the ongin of the feather tracts, appear 
Tenth Day 

The beak begms to harden, toes start to appear, as well as scales on the legs 
Eleventh Day 

The walls of the abdomen appear, and the mtestmes may be seen m the yolk sac 
Thirteenth Day 

Chick down is present, the skeleton is beginning to calnfy , and most organs are 
differentiated with only final growth necessary 

Fourteenth Day 

The embryo rotates to position itself parallel to the long axis of the egg with the 
head normally toward the large end 

Seventeenth Day 

The head turns so that normally the beak is under the n^t wing and toward the 
lower part of the enlarged air cell 

Ismeteenth Day 

The yolk sac begins to enter the body cavity and the chick finds a position 
necessary lor pipping the shell This yolk matena] ts used as food supply ducxng 
the first few days of the chick’s life 

Twentieth Day 

The yolk sac has completed its entrance into the body cavity The embryo oc 
cupies all the area 'within the shell except for the air cell The umbilicus is begin 
nmg to close Next the beak of the chick penetrates the mner shell membrane 
and enters the air cell Slowly the chick inhales some air, and pulmonary respira 
tion begins Next it pips the shell and gams entrance to outside air At this time 
the lungs become fully functional, and the chick is under a critical stress, the 
second m its Ufe 

Twenty first Day 

After first pipping the shell, the hatchmg process is contmued, with the chick, 
aided b> the egg tooth, cuttmg a circular line around the eggshell m a counter 
clockwise direction Normally, if the embryo has positioned itself correctly prior 
to hatching, this is near the large end of the egg Fifteen to 20 hours may be con 
sumed from the time the shell is first broken until the chick is able to liberate 
Itself 
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EMBRYONIC METABOLISM 

The developing embryonic chick requires protein, carbohydrates, fats, minerals, 
vitamins, water and oxygen to complete its normal development. All but the last 
'are found within the eggshell 

Energy 

Energy for the chick comes from protein, carbohydrates and fat, but the source 
varies with the age of the embryo Carbohydrate furmshes the supply dunng the 
first four days, protein being utilized thereafter, as evidenced by the formation of 
urea, a by-product of protein metabolism Fat from the egg yolk is the probable 
source of energy dunng the latter part of the incubation period, but it cannot be 
surmised that the processes are so well estabhshed that one or another does not 
carry over into a different penod of time 

Mmerals 

Calcium IS the most important mmeral involved in embryonic metabolism. It is 
transferred from the shell to the embryo. In fact the calcium content of the egg 
contents and embryo nses markedly begmning with the twelfth day, and the in- 
crease m both IS parallel, although the amount in the embryo is always greater 
than that of the egg contents. The fact that even the amount of calcium in the 
shell membranes increases dunng mcubation offers further proof of the transfer 
of calcium from the shell to the shell membranes Additional proof is noted m 
the fact that infertile eggs, incubated with fertile eggs, show no transfer of calcium 
from the shell to the interior contents or shell membranes. 
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Chick Hatcheries 


Chick hatchenes are modem buildings which provide a place to hold hatching 
eggs pnorto setting, a room for grading and traying the eggs, rooms for mcubation 
and hatchmg, and a chick storage and grading room Other rooms may be neces- 
sary to accomplish the necessary chores involved with hatchery management. 

SIZE AND LOCATION 
Determining the Size of the Hatchery 

The size of the hatchery is computed in various ways Egg capacity of the mcu- 
bators, number of eg^ that can be set each week or setting, and number of chicks 
that can be hatched each week or settmg Table 5 1 shows the relationships be- 
tween these measurements when eggs are set twee weekly 


TABLE 5 1 

METHODS USED FOR mCUBATOR CAPACITY* 





No of Chicks that can 


Humber of Eggs 

be Hatched at 

Egg Capacity of Incubators 

that can be Set 

Hatchabibty 

(iRdudiOg both Setters 

Per 

Per 

Each 

Each 

and Hatchers) 

Setting 

Week 

Hatch 

Week 

100,000 

16 666 

33,333 

13,333 

26.667 

200,000 

33,333 

66 667 

26,337 

53.333 

400,000 

66,667 

133,333 

53.333 

106,667 

600,000 

100,000 

200,000 

80,000 

160,000 

800,000 

133.333 

266,667 

106,667 

213.333 

1,000,000 

166,667 

333.333 

133,333 

266,667 


* Cblck* hatched twice weekly 


Location of the Hatchery 

Because of the importance of isolation in modem MG and MS disease-control 
programs, proper location of the hatdiery is important It should not be near 
buddings m which chickens or other fowl are located Also, it should be situated 
at least 500 ft (152 m) from poultry bouses, but even this distance is not enough 
to msuie that there will not occasionally be horizontal transmission of disease- 
produemg organisms from the chicken houses to the hatchery The hatchery 
should be a separate unit with its own entrance and exit, unassociated with those 
of the poultry farm 


PERSONNEL FLOW TOROUGH HATCHERY 
One of the requirements for a MG free and MS free hatchery is that all persons 
entenng the premises must shower and diange into clean clothmg m an adjommg 
room They may leave only throu^ this same room where they change back into 
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Street clothing Thus, this shower room becomes an integral part of hatcheiy 
ptonint ltt the oniy entrance and exit, and the hatchery becomes an isolated 
unit so far as human beings are concerned. All other doors must be kept locked 
at all tunes to make certain that the human element in the transfer of infectious 

“sho"o1m must he carefully constructed so that those entenng the 
hatehej iTay gam entrance only through the water from the shower; they must 
not be able to walk around it. There also must be a room or area for disrobmg 
and another for dressing m clean work clothes. Some method of heatmg the rooms 
M cold weaTher should be provided. An mdividual locker for each employee 
IS advantageous. 


EGG-CHICK FLOW THROUGH HATCHERY 

Hatcheries should be constructed so that the hatchmg eggs may be taken m at 
nn» fte chicks removed at the other. In other words, eggs and chicte 

should flow through the hatchery from one room to the one next nee^din the 
T, t V, Thorp should be no backtracking. Such a flow affords better 

hatchmg ^ less human traffic throughout the bmlding. 

“dining ^ arrangement of a hatchery will result m fewer steps. 

^^ZouTS' sTshow^Ze «oZi“oute of eggs through a hatchery, such ^ 
Altnougn tig. 0.1. wiu hatchenes. In most cases, 

m^Zuft'Zaiied to give better - f ^ 

for the eggs, and reduce ®“P'°y®® so^hat they lend themselves to 

Many f Zr a minimum, and egg move- 

improved design, hat W P ^ Most incubator manufacturers 

Gettine Hatching Eggs into the Hatchery x. u * u 

Employees dehvermg hatchm| egg^tojhe^hatehe^^ ^en er ^ ^e^ a^^e ^ 

Uon LLT tt" employee takes the eggs from the unloadmg dock into 
the fumigation room. 

Removmg Chicks from the j ^ „ chicks into chick delivery vans must 

Smiilarly, ^Hatcre^Til^ should deliver chick boxes 

not enter the hatchery bu g taken by the truck driver and loaded 

to the truck dehve^ should the hatehery employee walk through 

‘the°i“ootZth: "uck driver enter the hatchery through the chick de- 
livery exit. 


hatchery CONSTRUCTION 
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employed to draw the detaUs and wite the specifications. Only brief, general 
points will be considered here. 

possible. If It IS necess^ to use p , ^ construction when 

the location of all hatchery equipment. Poste may oe us 
they wUl not interfere with the equipment or hatchery chores. 

Width of Hatchery . rooms wUl be determined by the type of 

The width of the incubator and ha ... aPow space for the work- 

incubator used. Find the width of ® ‘ xhe total width of 

ing aisles, Oth^rooms in the hatchery must be built 

the room may then be detennmed. and so that the entire 

“around” these two rooms to ®®!g ’ 

edifice may present a pleasing design and appearance. 

Ceding Height forced-draft ventUating systems. 

Most commercial hatcheries are height recommendation is 10 ft 

Thus, there is no need for high ceilings. The heignr 

(3.1 m). 

Walls . as much of the hatchery build- 

Fireproof material should be used m e building is continually being 

ing as possible. As the interior o should be covered with a glazed, 

washed and disinfected, the ° prevents the growth of molds common to 

hard, nonabsorbent finish. This m p 

walls that are porous and absorben . construction. They may be 

Concrete blocks lend themselves ry blocks and leaves a hard, glazed 

painted with a material that seals the po of wood, as the water re- 
surface. Inside walls between rooms s o wood has to be used, it should 

maining after each washing eventually rots it. If wood 

be pretreated and waterproofed. 

Ceaing Material involved with incubation and hatching. 

Most hatchery rooms, particmarly - condensation of moisture on the 

have a high humidity, and during co . . construct the ceilings of any 

ceiling is common. This makes i “"P . water. Plaster should not be used, 

material that wUl deteriorate in the presen Insulation over the 

The best materials are waterproof pre^ea Adequate ventilation 

ceiling will eliminate a good ^are o ^ negative pressure, 

in the rooms to lower humidity w * 

Doors 1 „ 1 in height, but these are not adequate for a 

Most common doors are 7 ft (2.1 )>" ^ equipment must be moved 

hatchery. Because chick box ul“be 8 ft (2.4 m) high and at le^t 4 ft 

through the hatchery doors, “P®" .® ^ „ Those into the washroom and those at 
(1.2 m) wide, and doors double-swingmg. Iho 
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employed to draw the detaUs and ^vrite the specifications. Only brief, general 
points will be considered here. 

'^r^e^sS hatchery building is extremely wide, the truss design should be used 

+V. vnnf A«; the hatchery must be ceiled, almost any type of roof 

for supporting the roof As the h^che^ m^^ 

des:^ may ^ed ^ f ^ a floor design should be draivn showing 

the room may then be ^ete^med Other rooms m the ry 

“around” these two rooms to provide proper egg now, anu 
ecUfice may present a pleasing design and appearance. 

CeUmg Height ^le buUt with forced-draft ventilating systems. 

Most commercial h ceilings The height recommendation is 10 ft 

Thus, there is no need for high cemngs. me 

(3.1 m). 

TirUof— 

mg as possible. >ntan be covered with a glazed, 

h^d,^L‘ls" ftls^ This also prevents the growth of molds common to 

waUsthat are porous ^dabsor^nt. construction. They may be 

Concrete blocks the pores of the blocks and leaves a hard, glazed 

painted with a matenal that seals P . huUt of wood, as the water re- 

surface. Inside -f has to b; used, itshould 
maining after each washing eventuawy xvw. 
be pretreated and waterproofed. 

Ceilmg Material „,rt!cularlv those involved with incubation and hatching. 

Most hatchery room , p .^gather condensation of moisture on the 

have a high hu^'dityj^d d^ng ^ construct the ceilings of any 

ceiling is common. This orefence of water. Plaster should not be used, 

material that will deteriorat^n to p Insulation over toe 

The best of moisture condensation. Adequate ventilation 

Sr:lt toTower^mMity will also help, as wiil negative pressure. 

Most common J oto«^W^^ mu^be moved 

hatchery. Because chick ho* should be 8 ft (2.4 m) hi^ and at least 4 ft 

S v^de^llToomTouXSing. Those into toe washroom and those at 



38 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


o 
z 
X < 



FlQ 9 1 CGG CHICK FLOW THROUGH HATCHERY 







CHICK HATCHERIES 


39 


employed to draw the details and wnte the specifications Only bnef, general 
points will be considered here 

Truss Design 

Unless the hatchery building is extremely ivide, the truss design should be used 
for supporting the roof As the hatchery must be ceiled, almost any type of roof 
design may be used-flat, gable, monitor or shed Posts should be avoided if 
possible If it IS necessary to use posts, a floor design should be drawn, showing 
the location of all hatchery equipment Posts may be used in construction when 
they will not interfere with the equipment or hatchery chores 

Width of Hatchery 

The width of the mcubator and hatcher rooms will be determined by the type of 
incubator used Find the width of the incubators, then allow space for the work- 
ing aisles, behind the machines (if necessary), and the walls TOe total width of 
the room may then be determmed Other rooms in the hatchery must be built 
“around” these two rooms to provide proper egg flow, and so that the entire 
edifice may present a pleasmg design and appearance 

Ceilmg Height 

Most commercial hatcheries are built with forced-draft ventilatmg systems 
Thus, there is no need for high ceilings The height recommendation is 10 ft 
(31m) 

Walls 

Fireproof material should be used in constructing as much of the hatchery build 
mg as possible As the interior of the hatchery biding is contmuaUy being 
washed and disinfected, the mside of the walls should be covered with a glazed, 
hard, nonabsorbent finish This also prevents the growth of molds common to 
walls that are porous and absorbent 

Concrete blocks lend themselves very well to wall construction They may be 
painted with a material that seals the pores of the blocks and leaves a hard, glazed 
surface Inside walls between rooms should not be built of wood, as toe water re 
maining after each washing eventually rots it If wood has to be used, it should 
be pretreated and waterproofed 

Ceilmg Material , , ^ j . . t. 

Most hatchery rooms, particularly those involved with incubation and hatching, 
have a high hiSiidity, and during cold weather condens^ion of moisture on the 
ceilmg IS common TOis makes it impractical to constact the ceilmgs of any 

mhng wiU di^mato a goodtoare of moisture condensation Adequate ventdation 
m toe ™ to lower hlmid.ty wdl also help, as will negative pressure 

j -7 ff 1 ml in height, but these are not adequate for a 

Most common doom ( equipment must be moved 

hatchery Because chick ° be 8 ft (2 4 m) high and at least 4 ft 

aTm) *de*!“^Toorrdouble swinging Those into toe washroom and those at 
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the chick box exit should be much wider All hatchery doors through which 
equipment is moved should be equipped with metal bumper guards 

Floor Construction 

All floors must be concrete, preferably with imbedded steel to prevent cracking 
The concrete must be given a glazed finish There must be no high or low spots, 
for floors are to be washed almost daily All water must dram away, none must 
be left standing 

Slope of the floor Floor drains should be numerous and the slope of the 
floor to the dram should never be greater than 1 m (2 54 cm) m 10 ft 
(3 1 m) Othenvise, hatchery equipment will not roll over the floor easily 

Floor drams Tremendous quantities of water are used m the hatchery 
No smaller than 6 in trap type floor drains should be used Be sure these 
have a flat top so hatchery equipment can be rolled over them easily 
Another method is to construct a gutter about 6 in (15 cm) wide and 
6 m (15 cm) deep m the concrete floor in such a way that water will run 
to one end of the gutter and into the sewer system Cover the gutter with 
a steel plate m which holes have been drilled 

Special floor trap m washroom In the washroom a special floor dram and 
trap are needed because of the lai^e volume of broken eggshells and 
other debns washed from the hatching trays 
This trap should be about 32 in (81 3 cm) long, 16 in (40 6 cm) wide, 
and 16 in (40 6 cm) deep A removable divider plate should be built m 
the center so that the top comes 4 m (10 2 cm) below floor level The 
entire trap is then covered with a steel plate in which in (1 27*cm) 
holes have been bored in one half, leaving the other half unaltered 
A 4 m (10 2-cm) pipe should be extended through the concrete when 
the trap is built The top of this pipe should be about 2 in (5 1 cm) 
below the top of the trap Attach an elbow to the pipe on the inside of 
the trap so that the open end is down Cover the trap with the steel 
plate so that the holes are in the end opposite the dram pipe 
Debns finds its way through the holes of the plate and settles to the 
bottom of the first compartment, the water runnmg over the plate 
dividing the two sections Additional settling of any remaming debns 
takes place in the second section, and water fmds its way out through 
the elbow to the dram The steel cover plate may be removed to scoop 
out the settled debns 

Sewers 

Sewers should be larger than used on most mdustnal bmidmgs This requirement 

IS necessary because 

(1) A very large amount of water is mvolved 

(2) Broken eggshells settle out m the sewer lines if the water does not flow 
fast enough 

Caution Give all sewer lines additional slope This aids in removal 
of broken eggshells and other debns 
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may be laid below the — floor « 

er the ceUing. It many changes in the te over the ceUing. 

cal equipment are contemplated, the electric lines should 

ater lines Water from those laid over the 

These are best placed below the concrete oor. interior, cool water 

iiling is warmer and, as many incubators ” , recommendations for the 
better than warm. Most incubator manufacturers have 

roper installation of water lines. ^ the hatchery for washing 

Remember: Large amounts of water will be Be suretheincom- 

hatching trays and cleaning, as well as m ample water pressure, 

ing water lines are adequate in size and that tner 

Socks trucks will be implemented 

Unloading eggs from trucks and loading pf the dock should be level 

if a dock constructed at truck height is use . ^.^jth a drain in the center. 

with the floor of the hatchery, constructe o hould not be allowed to 

Caution: Water that has been used the dock. Construct 

run back into the hatchery or on the grouna 
drains to carry the water away. 

Enlarging the Hatchery „ provisions for expansion. Gen- 

'The floor plan of most hatcheries Jg to be enlarged, ’^a 

etally this means that almost every ^ ? n when necessary . Do not g 

plan should be one that may undergo exp be expanded. 

"boxed in” with permanent walls or rooms 

hatchery rooms ^ ,^g 

Hatchery rooms must be of size will hatch chicks times 

than too small. Usually, hatcheries of “'^^pftener. as many “ schedules 

'>ut large, commercial operations nray ^ load. Therefore, hatchmg 

per week, in order to equalize the daily hatchery, 

will affect the size of some of the rooms 

Recommended Room Sizes floor space of various hat ry 

Table 5.2 shows general recommen ® reduce the 

rooms where two hatches per week ar ^ as possible m or . ,j,at volume 

The fumigation room should be “ ^ts size should be that v 

amount of fumigant used for each make of equip- 

necessary to hold but one pickup ' ^ms will depend ^ g,viii be able 

The size of the incubator and rooms. The manufacturer wu 

®ent used. Some do not require sep^^^^^ statistics, 
to supply these dimensions and other ne 

Rffi-Holding Room . .__ortant if hatching-cgB air 

The egg-holding (cBB-coo'ar) room K i .^ell-ventilat wi 

'aaintained. It should be 7 ft (2.13 m) mb 
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TABLE 5^ 


FLOOR SPACE FOR HATCHERV ROOMS 
(2 hatches per week) 
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TABLE 5 3 


SIZE AND RATINGS OF REFRIGERATION UNITS 

Dozen of Eggs 
per Day 

Room Size* 


Refrigeration Unit 

Ft 

M 

Hp 

Tons 

Btu 

800 

1200 

1600 

3100 

11 X 12 X 7 

12 X 21 X 7 

16 X 21 X 7 

21 X 28 X 7 

33X 37X 21 
37X64X21 
49X 64X 21 

64X 85X 21 

1/2 

3/4 

1 

2 

1/2 

3/4 

1 

2 

6,000 

9,000 

12,000 

24,000 


^Necessary to set twice weekly 


Air should not be circulated from one room to another Each room must be 
ventilated as a separate unit, air being exhausted to the outside rather than mto an 

adioinmgroom , , j , j tu 

Incoming air should be filtered, preheated in the wmter, and cooled m the 
summer A duct system for circulating the air uniformly in each room is best 
Through these ducts warm air may be circulated m the winter, cool air in the 

'“Xrair must be moved through the hatchery rooms d^ng the hot months 
than during the cool Therefore, rheostats should be installed on all ventilating 
fans to provide increased or decreased airflow 


Air Movement Through Hatchery Rooms , , , . 

Table 5 4 shows the amount of air that should flow through the hatchery rooms 
according to outside temperatures 


TABLE 5 4 


Outside 

Temperature 

°F °C 

30 -1 1 

60 15 6 

90 32 2 

Optimum air 
change m 
room at 
98* F 
(36 7*C) 
outside 


airflow per minute t hrough hatchery rooms 

Per 1000 Cu Ft 
Per 28 3 Cu M 

Egg handling 
Room 


Per 1000 Eggs 

Incubating Hatching 

Room Room 

Mm Optim Mm Optim 


Per 1000 
Chicks 

Chick holding 
Room 

Mm Optim 


111(3) 125 

3 jW 3 5 

1670> 187 

4 7(^^ 5 3 


190(3) 

5 4(4) 


260 
7 J 


20 

6 

27 

8 

53 

1 5 

71 

20 

98 

2 8 

133 

38 

30 

9 

40 

1 J 

80 

23 

106 

3 0 

146 

41 

200 

57 

45 

J 3 

60 
/ 7 

120 

34 

160 

4 6 

225 

8 4 

300 

85 


Once every 
4 minutes 


Once every 
3 minutes 


Once every Onceewry 

2 minutes 1 minute 


(p Minimum. 

(J) Optimum. 

(3) Cubic feel 

(4) Cubic meters. 
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Negative Pressure Ventilating System 

Because most hatchery ventilating systems call for forcing air into the rooms, 
rather than exhausting it, a slight pressure is built up Thus there must be some 
type of exhaust to make the system work efficiently Exhaust fans should move 
slightly more air than the intake fans, creating a negative pressure in the rooms 
When this recommendation is reversed there is likely to be unequal distribution of 
air in the hatchery rooms and more condensation of moisture 

Air Dehvered by Ducts 

Air from the hatcher and chick holding rooms should be exhausted through a 
water bath to prevent the chick down from these two rooms from bemg blown 
mto the open air, then perhaps being redrawn into the intake ventilating system 
and recirculated to all hatchery rooms The water tank may be located in the 
attic to prevent freezing in the ^vmter A disinfectant should be added to the bath 
water to help prevent the dissemination of any disease producing orgamsms 

Exhaust Air Throu^ Water Bath 

With the negative pressure system of ventilation the air must be moved by ducts 
to provide uniform distnbution m the room These also reduce the speed at which 
the air must travel Althou^ there may be one mam duct for takmg air from an 
inlet to the various hatchery rooms and another mam one for exhaustmg it, there 
must not be a transfer of air from room to room Such a procedure, althou^ con 
serving heat m the winter, only aids in the dissemination of disease producmg 
organisms 

Capacity of Electric Fans 

The fan capacities shown m Table 5 5 are approximate Width, angle, and shape 
of the fan blade affect the amount of air delivered Figures are for free delivery 
of air Normally fans move about 90 to 95% of the following cubic feet per 
minute (cfra) or cubic meters per mmute (cmm) 

Caution Many fans do not move their designated or rated amount of air 
Loose belts, dirty blades, improper pitch of the blades and high static 
pressure m the building are contnbutmg causes of madequacies Check the 
speed of all fans, and look for loose belts 


TABLE 5S 

CAPACITIES OF ELECTRIC EXHAUST FANS 


Fan Blades 

Diameter 


Air Capaaty & O 
Static IVessure 


Hp 

Rpm 

No 

In 

Cm 

Cfm 

Cmm 

1/8 

1725 

4 

12 

30 4 

1650 

467 

1/4 

1725 

4 

18 

45 7 

2900 

821 

1/4 

1140 

4 

18 

45 7 

1800 

SO 9 



5 

18 

45 7 

3600 

101 9 



5 

24 

60 1 

5300 

150 0 




24 

60 1 

6200 

175 5 




30 

76 2 

6300 

178 3 


412 

4 

36 

91 4 

12000 

339 6 
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COOLING THE HATCHERY 

During periods of hot weather it becomes necessary to cooi the hatchery rooms. 
Certain rooms require more cooling than others. For instance, the chick room is 
usually the first to show temperature increases because of the buildup of heat 
from the chicks. Next is the hatching room. Incubators operate better if^the 
room in which they are located has a temperature of 70°-72°F (21.1°-22.2 C). 
The most economical method of reducing the temperature in hatcheries is with 
evaporative coolers. 


Principle of Evaporative Cooling 

The theory of evaporative cooling is based on the fact that air at any given 
temperature has but one point of complete saturation. That is known as 100% 
relative humidity. If the temperature of the air rises, it is no longer saturated, ^ 
warm air holds more moisture than cool air. Cooling of air^ when it is at 100% 
relative humidity results in moisture condensation and precipitation. However, 
when the air is not saturated (less than 100% relative humidity) evaporation of 
moisture occurs. The lower the relative humidity, the greater the evaporation. 
The evaporation produces a cooling effect. The temperature to which coolmgis 
reduced may be determined by taking a wet-bulb thermometer 
Example: If the dry-bulb reading is 90 F (32.2 C) and the wet-bulb readmg 
is 75° F (23.9°C), evaporation will cool the air to 75 F (23.9 C). Under 
ordinary use, however, one cannot expect the temperature reduction to 
reach the wet-bulb reading because of other factors uivolved. Normally, 
the actual reduction wUl be about 80% of the calculated reduction. 


The Evaporator-cooler . . , , 

Air is seldom saturated with water vapor, and when it is “ 

pad it absorbs moisture by evaporation. The evaporation of moisture has a cool- 
kig e«“e ”w:X relative humibidy of the air the greater the evaporation, 

and the greater the cooling. ..cino fnmmprrinl 

A practical application of the above phenomenon , ,g , 

evaporator-coolers. These come in varying sixes from 2 ft 0.6 m) to lU (d m) 
on a side. The larger sizes are used where la^e amo . . evaporator- 

The drier the outside air, the pad. Air is sucked through the 

cooler, moisture is provided by ® i, Absorbed; the air is cooled, and 

pad, usually by a squirrel^ag > of the rooms through an exhaust 

forced throughout the building in , ducts. The usual back pressure 

ppening. A slight air pressme wiU build p ^ static water pressure. To reduce 
IS in the neighborhood of l/20to to l/lOth 

this as much as possible the outlet |uea ^ common method is to use 

three times the area of the cooler exh^^ • „ resistance to the fan in the 
exhaust fans. The slight back Pressure wdl offer r nia.ximum 

cvaporator^iooler causing the fan to move only aoo 

.o 

■“iS St: “1 sss!™. '■™ 

in Um rooms. 
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Requirements of pad materials m the evaporator cooler The pad matenal 
should be 

able to absorb water, 
finely divided, 

free from objectionable odors when wet, 
free from corrosive or discoloring compotmds, 
free from grease and oil, 
of mmimum weight, 
of meiximum strength and flexibility, 
resistant to decomposition during use, 
of low mitial cost, 
easily maintained m place 

Although many materials have been used for constructmg pads, the ideal 
has not been found Aspen excelsior seems to be most applicable, and it is 
the matenal most often used 


table 5 8 


TEMPERATURe REDUCTION THAT MAV BE ACCOMPLISHED WITH EVAPORATIVE 
COOLING WHEN DRY BULB TEMPERATURE ANO RELATIVE HUMIDITY ARE KNOWN 


Dry Bulb 

Percent Relative Hunudity 


70 

21 1 

86 

77 

68 

59 

51 

44 

36 

29 

22 

16 

9 

3 

0 

72 

22 2 

86 

77 

69 

61 

53 

45 

38 

31 

24 

18 

12 

6 

0 

74 

23 3 

86 

78 

69 

61 

54 

47 

39 

33 

26 

20 

14 

8 

3 

76 

24 4 

87 

78 

70 

62 

55 

48 

41 

34 

28 

22 

16 

11 

5 

78 

2S6 

87 

79 

71 

63 

56 

49 

43 

36 

30 

24 

18 

13 

8 

80 

26 7 

87 

79 

72 

64 

57 

50 

44 

38 

32 

26 

20 

16 

10 

82 

27 8 

88 

80 

72 

65 

58 

51 

45 

39 

33 

28 

22 

17 

12 

84 

28 9 

88 

80 

73 

66 

59 

52 

46 

40 

35 

29 

24 

19 

14 

86 

30 0 

88 

81 

73 

66 

60 

53 

47 

42 

36 

31 

26 

21 

16 

88 

31 1 

88 

81 

74 

67 

61 

54 

48 

43 

37 

32 

27 

22 

18 

90 

32 2 

89 

81 

74 

68 

61 

55 

49 

44 

39 

34 

29 

24 

19 

92 

33 3 

89 

82 

75 

68 

62 

56 

50 

45 

40 

35 

30 

25 

21 

94 

34 4 

89 

82 

75 

69 

63 

57 

51 

46 

41 

36 

31 

27 

22 

96 

35 6 

89 

82 

76 

69 

63 

58 

52 

47 

42 

37 

32 

28 

24 

98 

36 7 

89 

83 

76 

70 

64 

58 

53 

48 

43 

38 

34 

29 

25 

100 

37 8 

89 

83 

77 

70 

65 

69 

54 

49 

44 

39 

35 

30 

26 

102 

38 9 

90 

85 

78 

72 

67 

62 

56 

51 

46 

42 

36 

32 

28 

104 

40 0 

90 

85 

78 

72 

67 

62 

56 

52 

47 

43 

38 

33 

29 

106 

41 1 

90 

85 

78 

73 

67 

62 

57 

62 

47 

43 

39 

34 

30 

108 

42 2 

90 

85 

78 

73 

67 

62 

57 

63 

48 

44 

40 

35 

32 

110 

43 3 

91 

85 

79 

73 

68 

63 

57 

53 

49 

46 

41 

37 

33 


Potential cooling for « pven temperature and relative humidity* 


Degrees Fahrenheit 

3 6 7 9 11 13 15 17 19 21 

23 

25 

27 

De^es Centigrade 

17 2^ 39 60 61 72 83 94 10 6 117 

12^ 

13 9 

15 0 


iThJj araousl 1» lb*omic*L Approitmitelr *0* of U»i» duns* ij •ecompUibfd In u#,»«l 
crtrtle* Foreiampl* whtB »b« drr bulb Mmperiture li lOO'F and tb* r*UU** bumldltr I* 
SO%lheUbleibow**25*rpot«,tUldrop la pT»rtlee $0%oflblj orlO F<=»nb*m*lr 
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Location of the cooler: Smaller coolers should be installed on the side of 
the building and the air blo%vn directly into small rooms. For larger instal- 
lations however, where the air is ducted inside the building, the most com- 
mon place for the cooler is at, or near, the peak of the roof. 

How much can air be cooled^ The amount of cooling by an evaporator- 
cooler depends on the temperature and relative humidity of the incoming 
air. Using Table 5.6 it is possible to calculate the cooling effect when the 
outside temperature and percent relative humidity are known. 

Directions for using Table 5.6: To arrive at the temperature reduction, 
first find the outside temperature in the left-hand colimn, then go hori- 
zontally to the right until the percent relative humidity of the outside 
air is found. Follow this column to the bottom of the table where the 
temperature reduction is given. ...» . x* 

Specifications for Evaporator-cooler: Some specifications for representative 
evaporator-coolers are given in Table 5.7. 

TABLE 5.7 


EVAPORATOR-COOLER SPECIFICATIONS 


Width 

In, 

Depth 

In. 

Height 

In, 

Outlet Velocity 

Ft per Mm 

Air Delivery 
Cfm 

27 

34 

34 

38 

56 

27 

28 

42 

45 

56 

25 

30 

42 

42 

60 

1300 

1760 

2500 

2400 

1980 

2300 

3100 

5600 

7700 

9100 


Evaporator-coolers in humid areas: When air expands dimng the hotter 

hours of the day, as during the afternoon, the ^Xjfnfthe 

the air is reduced and it is able to absorb more moisture than during the 
cooler hours, as at night. Thus, when temperatures highest, 
coolers will reduce the temperatures more than when they are lowest. 

cooler^may he «sed 

Xmoo: Z™ be”af Ich as 20% less than during night-time hours. 

Heating and Cooling in the Same Ventilating System 

UIIB aim <.,oumig mm i,ofrhprv rooms it is common practice 

When ducts are used to txanste air to the ventilating system. During 

to mstall both heating ^d ^3 Zing hot weather, the cooling unit 

cold weather, the heatmg °^Ze respective room and adjusted so that 


humidity in the hatchery 

. I. m he a hidi degree of humidity in the air of 

As a general rule there should be a mg« 

hatchery rooms. There are several „ rapidly. 

(1) Eggs in the egg holding room do not dry out as rapioiy 

(2) Incubators operate more uniformly. 
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(3) Chicks in the chick holding room do not dehydrate as rapidly 

(4) Room fumigation with formaldehyde gas is more efficient 

Ability of Air to Hold Moisture 

When a given amount of aur is heated it expands, and its capacity to hold moi5 
ture js increased Thus, when air temperatures increase, relative humidities de 
crease The opposite is true when temperatures are reduced 
Figure 5 2 is a nomograph used for calculating the change in relative humidity 
when the au temperature is increased or decreased 
Question If the air temperature is 70*F (21 1"C) and the relative humidity 
IS 75%, and the air temperature is raised to lOO'^F (37 8"C), what will be 
the relative humidity of the air*^ 

Calculation Lay a niler across 70®F (21 1"C), Line B, and 75% relative 
humidity. Line C, and find the intersecting point on Line A Hold the 
pomt on Line A and move the other end of the ruler up to 100‘’F 
(37 S^C) The ruler now mtersects Line C at 30% relative humidity, the 
answer to the problem 

Fracfical example A practical example could anse when the air m the m 
cubator room has a temperature of 70'*F (21 l^C) and a relative humidity 
of 75% When the air is drawn into the incubators and is heated to lOO’F 
(37 S^C), the relative humidity drops to 30% This clearly mdicates why 
additional humidity must be supplied in the meubators even though the 
relative humidity of the room seems more than adequate to meet the 60 
to €0% required for egg incubation 

HATCHERY DEBRIS 

Sanitation plays an important part m the operation of a hatchery It is a must 
Floors, walls, and air murt be kept clean, meubators scrubbed and disinfected, and 
debris collected, and either removed or mcinerated As the amount of residue 
from hatchenes is tremendous, the question of how to handle it arises Some 
points of importance are 

(1) Keep the matenal in a damp condition when floors and incubators are 
bemg cleaned, in order to keep as much of it out of the air as possible 

(2) Do not sweep debns, vacuum it Keep each room isolated All matenal 
should be placed in a sealed contamer before moving it through rooms 

(3) From the standpomt of disease organisms, the washroom is probably the 
most contaminated room m the hatchery Do not track from it to freshly 
cleaned rooms 

(4) Use chick down collectors of one type or another over the exhausts from 
the chick hatchers, and Irom the chick holding room 

(5) There are two alternatives for waste removal 

(a) Incmerate the matenal . „ j 

(b) Place it in bags of plastic (or similar matenal) and remove it from the 

hatchery 

(6) Qean and samtize the hatchery thoroughly When in doubt, sanitize again 
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PERCENT 

RELATIVE 

HUMIDITY 
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HATCHERY OFnCE 

A small office for certain hatchery personnel should be incorporated in the 
building plans. However, it is impractical to have a large office, open to the 
general public. Rigid isolation of the hatchery and disease-control programs make 
this unacceptable. The small office is for only those who have come through 
the hatchery shower. A general office should be a separate unit, constructed 
outside the restricted area of the hatchery. 



CHAPTER 6 


Hatchery Equipment 


Good equipment plays an important part in increasmg hatchery profits. Not 
only will the hatchability of the eggs be improved, but the labor cost will be 

lower. Both are involved with profits. i ^ xt. t. jv t 

Many pieces of hatchery equipment are necessary to complete the handling of 
incoming eggs, hatching the chicks, and preparing them for dehvery . But the size 
and number of these pieces of equipment cannot be standardized for all hatcher- 
ies. Many factors are involved: 

(1) size of the hatchery; . . , 

(2) number of days per week that hatches are to be taken oft, 

(3) type of disease-control program involved,^ . * . .i 

(4) whether breeder chicks or commercial chicks are hatched; 

(5) type of incubators; 

(6) hatchery services, as debeaking, sexing, dubbing, to be completed. 

GENERAL EQUIPMENT 

Water Softeners and Filters Tf 

An analysis of the water to be used in the hatchery should be made. If the 
m^ral nercentasris high, a water softener may be necessary. Excessive mmerals 
inTe iLe deposits on the humidity 

inoperative in a relatively short period. Valves will not seat properly, and they 
will leak. 

ft* 

Wrter Heaters hatchery is great. Showers for the employees. 

The demand for hot water in ‘^ hatche^^^^ disinfecting caU for large. 

and hot water for equipnmn heaters with a large capacity, should be 

amounts of hot water. Industnal-type heaters, wu e 

installed. 

egg-handling equipment 

„ . • * 1 . hair-herv calls for the use of many labor-saving 

Reducing the labor cost m the hatchery 

devices. 

Hatchery Carts not be handled any more than is 

Egg cases, egg flats, used to expedite the transfer of these 

necessary. Carts of several types may be useo y 

from one area of the hatchery to another. ball-bearing wheels, 

Four-wheel carts: These come in scre^ aizra, na^^ platform. They are 

arc usually constructed of angle iro . Typical sizes and capac- 

used to transfer egg cases, flats, and chick boxes. 

itics are given in Table G.l. „„^,„atcd with two heavy-duty wheels at 
Scmilift carts: Larger carts are const ^ attached to the end 

one end and two legs at the other. A J ^ ^ ^^22 to 162 cm) 

with the legs to move the cart about, inese a 


61 
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TABLE 6 1 

DIMENSIONS AND CAPACITIES OF HATCHERY CARTS 


liength 


Wdth 

Capacity 

Approximate Number 
SO-Dozen Cases of 

In 

Cm 

In 

Cm 

Lb 

Kg 

Eggs 

16 

41 

24 

61 

250 

113 

5 

24 

61 

24 

61 

300 

136 

6 

25 

64 

25 

64 

700 

318 

14 

22 

56 

32 

81 

900 

408 

18 


long, and 26 to 28 m (66 to 71 cm) wde, with a platform They have a 
capacity of 20 to 25 30-dozen cases of eggs, or 1,200 Ib (544 kg) Be 
cause it IS more difficult to move them they usually are not used for trans 
porting chick boxes 

Hand trucks These are hght weight trucks with two wheels and a long 
handle The added handle length is necessary to accommodate heavy 
loads such as egg cases Four egg cases, one on top of the other, may 
easily be handled on one truck The weight capacity is usually 250 lb 
(113 kg) 

Conveyors 

Removing cases of eggs from egg-deliveiy trucks and loading chick boxes into 
chick-dehvery trucks sometimes may be expedited by using roller type or belt 
type conveyors The latter are usually motonzed Conveyors are manufactured 
m many lengths and widths, they are light in weight, and some are made so that 
two or more lengths may be fastened together They are a great help m reducing 
the hatchery labor requirement, and in making it possible to move a large number 
of eg^ rapidly and with little physical effort 

EGG GRADING AND WASHING EQUIPMENT 
In many hatchenes it is necessary to grade the eggs for size before they are set, 
m others, only a few are graded, and m some, such as commercial broiler hatcher 
les, they are not graded If they are to be graded, automatic graders are em 
ployed There are many of these on the market, of vanous types and capacities 
One should be secured that will do the job adequately m a limited amount of 
time 

How egg graders are rated for size Most egg graders are rated according to 
the number of 30-dozen cases of eggs that can be run through them m one 
hour These ratings are for continuous operation, a feat not generally ac 
complished Under practical usage 85% of the rating would be a more ac 
curate capacity Some mdication of the size necessary may be found m 
Table 6 2 

Incorporahng Egg Washing 

If it becomes necessary to wash hatching eggs, an automatic egg washer may be 
nlaced m operation just pnor to the egg-gradmg process Eggs are run through the 
^her and directly onto the grading equipment without additional handlmg The 
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TABLE 6.2 

HOURS NECESSARY TO GRADE EGGS 


Number of Eg^ 
to be Graded 


Capacity of Grader in 30'Dozen Cases per Hour 


5 

10 

12 

15 

20 

35 

10,000 

6.6 

2.8 

2.3 

1.9 

1.4 

0.8 

20,000 

11.1 

5.6 

4.6 

3.7 

2.8 

1.6 

40,000 

22.2 

11.1 

9.3 

7.4 

5.6 

3.2 

80,000 

44.4 

22.2 

18.6 

14.8 

11.1 

6.4 

160,000 

88.9 

44.4 

37.0 

29.6 

22.2 

12.7 


opacity of the two units must be identical. Eggs should be dry at the time they 
5ass to the grader to prevent dust rings from forming on them. 


i^acuum Egg Lifts 

To expedite the removal of eggs from egg fiats, vacuum egg lifters should be 
ised. Most of these lift the eggs by suction, but some less expensive ones have 
spring wires that clamp on the eggs. The litters are operated by a vacuum pump 
which creates a suction on rubber nipples, the number varying from 12 to 48. 
Most of those used in hatcheries are 6 X 6. That is, they lift eggs from filter fiats 
that are in rows 6 eggs long and 6 rows wide, lifting 36 eggs at a time. Some axe 
larger (6 X 8) lifting 48 eggs. The size of the lifter is determined by the size of 
the egg flat used for collecting eggs and delivering them to the hatches. The 
vacuum pump should be ample to operate the lifter. In larger hatcheries, 2 or 
more lifters are operated by 1 pump. . .. u i. 

Where egg lifters are used: Egg lifters are used to reduce labor in the hatch- 
ery by making it possible for one operator to transfer many times the 
number of eggs as he could individually move by hand. Lifters may be 
used: 

to transfer eggs from flats to washer; 
to transfer eggs from flats to grader, 
to transfer eggs from flats to incubator trays. 

^ote: Special lifters are employed for this last operation. These up 
the eggs, then narrow the distance between the rows of eggs so that 
the rows fit the incubator trays. 


hashing Hatching Effis ,, , 

,^As a general rule, hatching eggs should not be 

‘he number of chicks hatched from a given quantity of eggs. This is true because. 
S wiwnTd“?tS^^^^ thfiutside of the shell, 

(3) it uEr^o 

wSj'r '• » 

^labor expense, ««MnTV to wash eggs, particularly if they are 

However, on occasion, it may be necessary to iwed to destroy onra* 

dirty. Certain solutions used for washing eggs also arc used to destroj orga 
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nisms on the eggshells, but when the washwater is recirculated it soon becorries 
contaminated 

Detergents used for washing Most washing compounds have a dete^ent as 
their base There are many on the market Do not use laundry detergents 
As detergents have a tendency to foam, a compatible antifoammg solution 
IS often added to the washwater 

Hardness of water determines amount of detergent The more minerals in 
the water, the larger the amount of detergent necessary Water samples 
should be taken and analyzed to determine the exact quantity needed 
Water softeners may help in the presence of high percentages of mmerals 
See Chapter 13 

Disinfectants sometimes added to washwater To lower the level of disease 
producing organisms in washwater which is reused in the washing process, 
disinfectants are generally added A solution that releases chlorine slowly 
IS an example 

Caution If such dismfectants are used, care must be taken to keep them 
at a uniform level m the washwater Many are easily destroyed in the 
presence of orgamc raatenai Some egg washers nnse the eggs with a 
chlorine solution after they have been through the washing section 
Infernal egg temperature rises during washing The water used to wash 
hatching eggs should have a temperature of about HO'’? (43 3®C) Wash 
ing mcreases the mtemal temperature of the egg as much as 7" to IS^F 
(3 9*-7 2*’C) Several factors influence the actual number of degrees 

(1) temperatureof the eggs prior to washing, 

(2) size of the eggs, 

(3) temperature of the washwater, 

(4) length of time in the washwater 

Plastic egg flats Some e^ flats are made of plastic They are more durable 
thsa those made ot fiber, and may be washed, disinfected, and reused 
Some egg washers are made to accommodate eggs held on plastic flats 
Thus, there is no need to transfer the e^s from flats to the loading tray of 
the washer The trays and the on them go through the washer to 
gether Furthermore, some incubators are manufactured so that plastic 
flats with eggs on them may be inserted in the meubator Agam, there is 
no transfer of e^ at the time th^ are set Thus, a combination of wash 
ing and mcubation of eggs may be accomplished with the eggs on the flats, 
without transfer Such a procedure reduces egg breakage because of less 
handling, and there is a matenal reduction m the cost of hatchery labor 

Emergency Electnc Standby Plants 

When there is a failure in the outside electneal supply the hatchers must have a 
quick source of other electnc power This is furnished by a standby plant, situ 
ated ui or adjacent to the hatchery buildmg If the regular electneal supply com 
monly fads for long penods it wiU be necessary to have a standby generator capa 
hie of supplying all the incubation eqmpment with electnaty If short penods of 
Metrical failure are the rule, only the hatchers need be supplied by the standby 
p^t Other electnc faatchmg equipment also may be connected, depending on 

requirements 
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What type plant? When the standby plant is to be used only in case of a 
failure of regular service, order a plant that matches the output of the 
commercial electrical supply. Consult an electrical engineer and your in- 
cubator manufacturer before you purchase. 

Automatic or manual? With the automatic plant the transfer from the out- 
side electrical supply to the standby unit is automatic. When the outside 
power fails, the motor used to operate the generator starts automatically, 
and switches transfer the load to the new supply of power. When the 
changeover is manual, the switches must be moved by hand, and the mo- 
tor on the generator must be hand-started. 

Important: For plants with manual controls, an alarm system should be 
installed. The alarm bell will ring automatically when the regular elec- 
tric current ceases. 

Calculate the electric load required: Before ordering a generator, calculate 
the electric load necessary when power fails. Remember^ that most in- 
cubators have auxiliary heaters that operate after the incubators have 
been without electricity for a few minutes. This increases the load, 
often doubling it. Thus, the starting load is much greater than the nor- 
mal operating requirement. 

What type of fuel for generator motor? The type of fuel to be used to op- 
erate the generator motor will be based on: 

(1) size of the generator to be operated; 

(2) engine maintenance; 

(3) cost of fuel; 

(4) local fuel storage regulations; 

(5) performance requirements; 

(6) method of cooling the engine. 

Gas and gasoline plants are similar and are used for smaller operations. 
Larger installations are often powered with a diesel engine. 


INCUBATION equipment 

Incubators represent the most important ^ are the 

Wads of incubators are manufactured; however, the general pnnciples are the 

same with all modem machines: 

(1) forced-draft air circulation; 

(2) mechanical egg turners, usiially operating au m » 

(3) automatic air-temperature control; 

(4) automatic air-humidity control; ^ j incubation. 

(5) a separate area for holding the egp dimnE to^as™ hatcher); 

either within the same cabinet, or in a sep 

(G) some device for controlling incoming and outgoing air. 

made improvemenU - 

Wars. Many of these have been built “r°r"’'»,'‘^' 
should be studied prior to the purchase of any incu . 
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(1) Improved cabinet materials 

Modem materials, that do not detenorate in the presence of heat or 
moisture, are now being used 

(2) Better controls 

Consols have been iDodemi 2 ed so that they maintain the tempera- 
ture and humidity within closer variations 

(3) Elimination of need for traymg eggs 

As a labor-savmg element, some mcubators are capable of handling 
hatching eggs on plastic flats Eggs usually are gathered on the flats, 
and the flats and eggs inserted m special racks in the mcubators No 
extra egg handling is necessary to place mdividual eggs m the settmg 
trays 

(4) More efficient cooling 

Dunng penods of high temperature it is necessary to cool the mtc 
nor of the mcubator and hatcher Improvements have been made m 
cooling devices in incubators, but the importance of adequate cool- 
mg and ventilation dunng penods of hot weather still cannot be 
overemphasized 

(5) Floorless machines 

With many models, the floor section of the cabmet has been elim- 
inated, and the walls sit directly on the hatchery floor This is par- 
ticularly advantageous m the hatchers inasmuch as portable racks 
may be used to move the mto the machine, and the chicks out 
This also facilitates cleaning the inside of the cabmets 

(6) Egg transferring operation shortened 

Transfemng hatching eggs from the setting trays to the hatching 
trays is a labonous process Improvements have been made m this 
operation 

(7) Incubator floor space decreased 

Improved intenor design has, m many instances, reduced the 
amount of floor space necessary for the mcubators Some machines 
are built around a flow throu^ system, m which the eggs enter at 
one end of the cabmet, and the chicks are remo\ed at the other 
Some are designed so that an upward extension of one wall of the 
mcubator will provide a separate room, thus reducing the number of 
permanent walls m the hatchery 

(8) Cabinets hold more eggs 

Incubators are now manufactured in sizes larger than a few years 
ago This has increased the number of eggs per square foot of in- 
cubator floor space, thus decreasing the necessary hatchery floor 
space 

(9) Incubator cost 

Improved design, larger machines, and more effiaent manufacturing 
methods have obviously had their effect on incubator cost, a major 
one in a hatchery 

How to calculate cost The cost of incubatois should be calculated 
as “cost per egg capacity ” Other thinp being equal, this repre 
sents a determining factor m makmg a selection However, many 



HATCHERY EQUIPMENT 


57 


factors other than the cost per egg should enter into the final deci- 
sion: mechanical features, ease of operation, maintenance, labor- 
saving devices, etc. 

OTHER HATCHERY EQUIPMENT 

There are many other items of equipment necessary to operate a hatchery effi- 
piently, and to furnish services necessitated by customer request, such as sexing. 

Egg Candlers 

In some instances eggs are candled during the incubation period. Egp that are 
infertile, and those in which the embryos have died, are removed. At times there 
is a market for the infertile eggs as food for human consumption. 

Test Thermometers 

Several highly accurate test thermometers should be a p^ of * ® ^ 

equipment. These may be used for checking the accuracy of the thermometers m 

the incubators, setters, and hatchers. 

Service Tables . j , i, • « 

Several movable tables equipped with *j 3 bTes%ill°be deter- 

ehicks, sexing, and various other chores. The size of these tables wiU be deter 

mined by the type of hatchery operation involved. 

Although chick boxes filled with day-old 2 !^”* (2 5-5 cm) lum- 

Prefer to place the boxes in racks. These me ^n air space 

ber and constructed so that each box has its or up Constructed to accommo- 
between it and the neighboring boxes. Racks may Casters are used on the 
date 6 to 8 tiers of boxes, and are generally 4 boxes long. Casters 
bottom of the legs to facilitate movement. 

'ITien chicks are to be graded for cm) wide that moves 

trader consists of a movable belt about 18 to on one end of the bolt, 

'"'et a length of 6 to 8 ft (183-244 cm). Chicte me P d 

“>4 hatchery personnel working from each si of the 

'hat meet the quality standards. The culls a grading equipment may be 

Padet and me collected in another box. Such chick-gradmg 

aacured from manufacturers. 

^a^ng Equipment . . , j .. old. Tlie metliod used 

lliere me torn: common methods of sexing c ic 
"■'ll determine the equipment necessary. „„;nment which con- 

(1) Vent se.tns: Most chick sexers furnish their o,vn equipment 

o. . “"'y “ bright light. wxine machines capable of risu- 

*2) Machine eexing: These are specialized - . . Tliese may or maj 

ally observing the sexual organ* of the chics, 
not be supplied by the hatchery . 
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(3) Color sexmg No equipment is needed other than suitable tables for 

holding the chick boxes. 

(4) Feather sexmg. Only tables for holding the chick boxes are needed 
Vacuums 

Hatchery dust should be vacuumed, not swept. Large, mdustnal-type vacuums 
should be used The size and number will be determmed by the size of the hatch- 
ery operation. There are many on the market. Vanations m their makeup are* 

(1) Self-contained, or conversion-covered, machines 

Self-contamed units are complete, conversion umts are made to be 
placed on top of a steel barrel. 

(2) Dry or wet-and-dry units 

Some vacuums pick up only dry matenal; others may be used with 
either wet or dry debns, and are preferable. 

(3) With or without dust collectors 

Dust collectors are usually bags that move with the machine, and 
are easily cleaned. Hatchery vacuums should employ some system 
of dust collection. 

(4) Portable hand units 

These are either smaller vacuums that may be earned, or those with 
smaller suction heads. They are helpful m cleaning the inside of in- 
cubators and other hatchery eqmpment 

Pressure Pumps 

Increased water pressure wiU be necessary to do a thorou^ job of washmg the 
floors, walls, incubators, and hatching trays A pressure pump should be installed 
m the hatchery to give the necessary water pressure. These come m various sizes, 
and capacities, some are portable, and some must be permanently mstalled. 

Tray Washere 

Qeanmg hatching trays is laborious when done by band. To facilitate the proce- 
dure, an automatic tray washer may be used. Many are on the market. In some 
instances washers are matched with the make and size of the meubator tray used. 

Hoorn Air Curulatois 

If certain hatchery rooms are madequately ventilated, or the air does not circu- 
late completely, air circulators may be mstalled These are large tubes about 6 ft 
(183 cm) with the same diameter as the fan to be inserted m the tube The 
fan IS pointed so that the air is forced upward through the tube. Air is picked up 
from the floor, forced throu^ the tube, exhausted at the top, then circulated 
throughout the zoom Some are equipped with a heating unit in the tube. 

Dubbing Shears 

Dubbmg shears are small manicure scissors They are used for removing the 
combs of clucks at one day of age 

Removing the Beak 

An electnc automatic, or semiautomatic machine is used for removing a part of 
the beak. Although the procedure is recommended when chicks are 6 to 9 days 
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of age, customers sometimes request that the work be done at one day of age, in 
the hatchery. Two methods are available: 

(1) by hot, cauterizing blades 

Special machines are available for removing a portion of the beak 
and cauterizing the tissue. 

(2) by cold knives 

Similarly, specialized machines are available for cutting off a por- 
tion of the beak with cold knives. No cauterization is involved. 


Detoers 

Although a debeaker may be used to sever the ends of the toes of day-old 
chicks, a special detoer is more practical. It is composed of a transformer and two 
heat-resistant wires. The wires are arched at the end of two arms that may be 
squeezed together, thus brin^g the wires in contact. Toes are placed between 
the hot wires, which, when brought together, remove the toe at the outer joint. 

Automatic Syringes 

Some hatcheries inject day-old chicks with vaccines or solutions involved with 
disease prevention. To faciUtate the procedure the syringes are automatic; that is, 
they are capable of refilUng automatically, and may be adjusted to allow varying 
dosages. 


Mycoplasma Gallisepticum Test Equipment 
As a part of a PPLO S-6 negative program the rapid serum plate test shoidd be 
completed in the hatchery, using cuBed chicks, or chicks that have pipped the 
shell, in order to determine if antibodies are present. This requires 

(1) small test tubes for holding the blood; 

(2) testing plate and cabinet. 

Note: Some testing cabinets utilize absorbent paper instead of gbss. The 
test paper may be dried and filed for future reference. This is not 
possible when a glass plate is used. 

Further reference: Refer to Chapters 9 and 41. 



CHAPTER 7 


Maintaining: Hatching Egg Quality 


Maintaining the hatching potential of the newly produced egg is of vital impor 
tance But a lot can happen to a hatching egg between the time it is laid and the 
time it enters the incubator As a result of faulty egg handling durmg this critical 
penod much of the inherent ability of the egg to hatch well and to produce a 
quality chick may be lost Every technique of good egg care and handling must be 
put mto effect to prevent any possible loss of quality 


MAINTAINING EGG QUALITY IN THE CHICKEN HOUSE 
If over 2% of the eggs are cracked or broken between the time of bemg laid and 
the time they are set in the incubator, there is a real problem Normally there 
should be less than 1% If eggs are incubated on the flats on which they are 
gathered, the percentage should be even less 


Nesting Material 

Hatchmg eggs are valuable and egg breakage is costly Many eggs are broken in 
the nest as the result of inadequate cushioning effect of the nesting matenaJ But 
more important is the prevention of stained and dirty eggs as a result of unclean 
and wet nestmg material Ability to absorb moisture is an important quality to 
consider in selecting a good covering for the bottom of the nest Common ones 
are 


extruded volcanic ash 

shavings 

peat moss 

nee hulls 

peanut hulls 


dried sugar cane 
chopped com cobs 
straw, hay 
excelsior nest pads 


Nesting materials should be 
absorbent 
durable 

coarse, so they >vill not easily be blown from nests 
dust free 

of good cushioning quality 
inexpensive 



Floor Eggs 

Buds should be trained to use the nests rather than allowed to lay on the floor 
where a high percentage of the eggs wUI be broken Following these suggestions 
will induce hens to lay m the nests rather than on the floor 

(1) Place the nests in the pen before the birds start laying 

(2) Put the nesting material in the nests when the nests are placed in the pens 
^ Keep the nesting matenal clean before egg production starts Hens may re 

fuse the nests if the nestmg matenal is dirty or dusty 

(3) Put nestmg matenal in roll-away nests before the start of egg production. 
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and during early egg production. Pullets often refuse wire-floored nests, 
thus creating a habit of laying elsewhere. 

(4) Provide adequate nesting material. If the material has been blown out of 
the nests, or worn out, and the bare surface of the nest floor is exposed, 
birds are not likely to lay in the nests. 

(5) Block off comers of the pen where hens congregate and are likely to lay 
eggs on the floor. Do this prior to the start of egg production. 

(6) Have enough nests. If birds cannot get into the nests to lay they will be 
forced to find a “nest” on the floor. 

(7) Break up broody hens. They take up nesting space, forcing other hens to 
lay on the floor. 

Collecting Hatching Eggs 

Normally, hatching eggs are picked up from the nests four times each day. 
However, dining periods of extremes in temperature, either high or low, 5 or 6 
collections may be necessary. Frequent gathering of eggs decreases breakage in 
the nest and helps maintain hatching potential. 

Important: Eggs laid late in the day should be collected the same day rather 
than left in the nests until the next morning. Hatching eggs left in the 
nests overnight will lose some of their hatching qualities. Shell sanitization 
of these eggs the day after laying rather than immediately after laying will 
be of little value in preventing the entrance of bacteria into the egg. 

Close the Nests at Night 

Hens should not be allowed to sit in the nests overnight. Close the openings 
after the day’s egg production has been completed, first removing any birds in- 
clined to want to remain in the nests. Open the nests early in the morning, before 
laying be^ns. 

Egg Containers . 

The type of containers used for holding the eggs collected from the nests is im- 
portant. Once laid, hatching eggs should cool gradually, not suddenly. Thus, they 
are best collected on egg flats. With some incubators, provision is made to leave 
tlie eggs on the same flats during incubation. When other incubators are used, the 
flats and eggs should be placed in new or clean (fumigated) egg cases. 

Egg baskets not advised: Piling one egg on top of another in wire baskeU 
(or buckets) will only increase breakage. Furthermore, eggs eventuMIy 
must be removed from the basket to another container. The less handling 
the better. 

Plastic flats better than fiber: Litter and dirt accumulate on fiber flats, and 
they cannot be washed. Select a plastic Hat which wHl allow the litter to 
fall through. 

If corrugated paper egg cases are used to hold eggs during the preincubalion 
period, several holes about 2 in. (5.1 cm) in diameter should be cut on the sides 
of the cases This allows movement of air through the cases, particularly impor- 
tant during any fumigation process. A polyethylene egg case also Is available for 
storing hatching eggs. 
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When gathering eggs, separate the extra large, double-yolk, misshapen, and 
cracked eggs. Many hatcheries do not grade commercial hatching eggs for size^ 
feeling that the benefits do not offset the expense involved. Removing the ob- 
vious nonhatching eggs in the hen house will improve the procedure if eggs are 
not to be graded for size. 

^Vhen hatching eggs are to be held from the day of lay until they are placed in 
the incubator, they should always be packed with the small end down. Reversing 
the procedure adds to the incidence of tremulous air cells and embryonic malposi’ 
tions during incubation, and thus reduces the percentage of hatchability, 

REDUCING BACTERIAL CONTAMINATIOM OF EGGS 

The outer surface of the eggshell is never stenle. Even at Uie time the egg is laid 
the shell has become contaminated by excretionB of the urinary and digestive 
tracts. Although by suiTgery eggs can be removed from the oviduct, most of those 
so removed will show bacteria on the shell. Bacteria grow on the shell rapidly 
after the egg is laid, the rate depcndmg on temperature and humidity. The follow- 
ing shows an average example: 

Number of bactena 
Age of egg on the shell 

Fresh-laid 200-300 

15 minutes 500-600 

Ihour 4,000-5,000 

Effect of Poultry House on Eggshell Contamination 
Quarles, C. L. et at. 1970 (Poultry Set 49, No. 1, 60) reported the following in- 
formation, comparing a poultry house with a littered floor with one with a wire 
floor: 

(1) A littcr-floor house averaged approximately nine times as many bactena in 
the air as a wire-floor house; fungal organisms were approximately the same. 

(2) Bacterial count on eggshells produced m a Jitter floor house were 20 to 30 
times greater than on eggs produced In a wire-floor house, 

(3) The presence of coliform bactena m embryos and chicks was related to the 
bactena concentration in the air in the poultry house. 
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The quality of any sanitizer may largely be based on the ability to administer it 
as soon as possible after the egg is laid, before there is any shell penetration by 
bacteria. From a practical standpoint eggs are picked from the nest about every 
2 or 3 hours. During this time the increase in numbers of bacteria on the shell has 
been tremendous; some have penetrated the shell. Obviously, shell sanitizers can- 
not offer complete kill; because of delay in administering even the best are none 
too good. Refer to Table 7.1. 


TABLE 7.1 


EGGSHELL DECONTAMINANTS AND THEIR EFFECT 


Treatment 

% 

Hatch- 

ability 

Shell 

Bacterial 

Growth* 

Egg 

Content 

Bacterial 

Growth* 

None 

83.4 

4 

3.8 

Formaldehyde 

83.8 

2 

2.8 

Quaternary ammonia 

84.2 

2.3 

2 

Chlorine dioxide 

84.6 

1 

1 


•Score ^ ^ 

Source: C. K. Quarles and C. Lewis, Indian River Poultry Farms. Lancaster. Penn. 


Summary of research findings: 

(1) Chlorine dioxide improved hatchability, reduced shell bacteria and 
internal bacteria the most. 

(2) Under high concentrations of formaldehyde hatchability of white eggs 
was impaired less than brown eggs. 

(3) Formaldehyde deposit on eggshells decreased rapidly during the first 
2 hours after fumigation, but some remained for as long as 21 days. 

(4) The full effect of sanitizing eggs could not be accomplished unless the 
eggs were less than 30 minutes old. After that time there was some 
shell penetration by bacteria. 


Eggshell Penetration by Bacteria 

The outer porition of the egg has three coverings! (1) shell, (2) outer-shell mem- 
brane, and (3) inner-shell membrane. Each acts as a barrier to foreign penetration, 
bacteria being the most important of the group. These three coverings rank in 
penetration prevention as follows: 

(1) Shell plus cuticle best 

(2) Inner-shell membrane second best 

(3) Outer-shell membrane poorest 


Each covering acts as a filter; but none has any bactericidal properties. In spite 
of these protective coverings, some bactem do find their way into the egg con- 
tents. No doubt this entrance is made possible by ^rinkage of the egg content^^ 
they cool; this creates a slight racuum inside the shell, and bacteria arc sucked 

through the pores of the shell and shell membranes. 

Importantf The only method of pres-enting shell " 

to destroy the bacteria immediately after the egg is laid, before *nnk^ 
of the egg contents begins. At le.Tst the samuring should be completed 
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When gathering eggs, separate the extra large, double yolk, misshapen, and 
cracked eggs Many hatcheries do not grade commercial hatchmg eggs for size, 
feelmg that the benefits do not offset the expense mvolved Removing the ob 
vious nonhatching eggs m the hen house will improve the procedure if eggs are 
not to be graded for size 

When hatching eggs are to be held from the day of lay until they are placed in 
the mcubator, they should always be packed with the small end down Reversing 
the procedure adds to the incidence of tremulous air cells and embryonic malposi 
tions dunng mcubation, and thus reduces the percentage of hatchability 


REDUCING BACTERIAL CONTAMINATION OF EGGS 

The outer surface of the eggshell is never sterile Even at the time the egg is laid 
the shell has become contammated by excretions of the urmary and digestive 
tracts Although by su^ery eggs can be removed from the oviduct, most of those 
so removed will show bacteria on the shell Bactena grow on the shell rapidly 
after the egg is laid, the rate dependmg on temperature and humidity The follow 
ing shows an average example 

Number of bactena 
Age of egg on the shell 

Fresh laid 100-300 

15 minutes 500-600 

1 hour 4,000-5 000 

Effect of Poultry House on Eggshell Contamination 
Quarles, C L et al ISIO {Poultry Set 49, No 1, 60) reported the following in 
formation, comparing a poultry house with a littered floor with one with a wire 
floor 

(1) A litter floor house averaged approximately nine times as many bactena in 
the air as a wire floor house, fungal organisms were approximately the same 
(2j Bsctermi count on eggsheWs pnxfacecf in a fitter fToor house were 20 to 30 
times greater than on eggs produced in a wire floor house 
(3) The presence of colitorm bactena in embryos and chicks was related to the 
bactena concentration in the air m the poultry house 


Eggshell Sanitizers 

More organisms attach themselves to the shell while the egg Is m the nest Man> 
limes this build up of organisms, particu]arl> the bacterial, will have an adverse ef 
feet on hatchabilitj , chick quality, and chick hvabilit> To prevent this, hatchery 
men usuallj go through a process of shell decontamination Fumigants, sprays, or 
solutions are used Their pracllcabiht> vanes 
Types of sanitizers 
Formaldehyde gas 

Can be used at IX (single strength) to 6X concenlraUon 3X is usually 
recommended 


Quaternary ammonia 
Sprayed on eggs in a lul ewarm 
Chlonne dioxide 
Sprayed on eggs m a tut eit'orm 


water solution containing 200 ppm 
water solution containing FO ppm 
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The quality of any sanitizer may largely be based on the ability to administer it 
as soon as possible after the egg is laid, before there is any shell penetration by 
bacteria. From a practical standpoint eggs are picked from the nest about every 
2 or 3 hours. During this time the increase in numbers of bacteria on the shell has 
been tremendous; some have penetrated the shell. Obviously, shell sanitizers can- 
not offer complete kill; because of delay in administering even the best are none 
too good. Refer to Table 7.1. 


TABLE 7.1 


EGGSHELL DECONTAMINANTS AND THEIR EFFECT 


Treatment 

% 

Hatch- 

ability 

Shell 

Bacterial 

Growth* 

Egg 

Content 

Bacterial 

Growth* 

None 

83.4 

4 

3.8 

Formaldehyde 

83.8 

2 

2.8 

Quaternary ammonia 

84.2 

2.3 

2 

Chlorine dioxide 

84.6 

1 

1 


•Scoje #l-^ow; #4— Wgh 

Source: C. K. Quarles and C. Lewis, Indian River Poultry Farms, Lancaster, Penn. 


Summary of research findings: 

(1) Chlorine dioxide improved hatchability, reduced shell bacteria and 
internal bacteria the most. 

(2) Under high concentrations of formaldehyde hatchability of white eggs 
was impaired less than brown eggs. 

(3) Formaldehyde deposit on eggshells decreased rapidly during the first 
2 hours after fumigation, but some remained for as long as 21 days. 

(4) The full effect of sanitizing eggs could not be accomplished unless the 
eggs were less than 30 minutes old. After that time there was some 
shell penetration by bacteria. 


Eggshell Penetration by Bacteria 

The outer porition of the egg has three coverings: (1) shell, (2) outer-shell mem- 
brane, and (3) inner-shell membrane. Each acts as a barrier to foreign penetration, 
bacteria being the most important of the group. These three coverings rank in 
penetration prevention as follows: 

(1) Shell plus cuticle best 

(2) Inner-shell membrane second best 

(3) Outer-shell membrane poorest 


Each covering acU as a filter; but none has any bactericidal properties. In spile 
of these protective coverings, some bacteria do find their rvay into the egg con- 
tents. No doubt this entrance is made possible by slinnkagc of the egg contents m 
they cool; this creates a slight vacuum inside the shell, and bactena arc sucked 
through the pores of the shell and shell membranes. u u >* • i 

Imporlani; The only method of preventing shell penetmtion by bactena Is 
to destroy the bacteria immediately after Uie is laid, before shrinkage 
of the egg contents begins. At least the .sanluzing should be completed 
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immediately after each egg pickup It should be done in the poultry 
house Do not wait until the eggs arc removed to a central location 
Be careful of recontamination After shell sanitizing^ eggs should not be aJ 
lowed to become recontaminated by exposure to bactenal reinfestation 
This can be as detrimental as not sanitizing If there is a chance of recon 
tamination, hatching eggs should be resanitized at the entrance to the 
hatchery buildmg 

Producmg Eggs Under MG negative and MS-negative Programs 
This calls for certam procedures necessary to produce hatching eggs that are 
Mycoplasma gallisepUcum PPLO S-6 negative or MS negative (Refer to Chapter g 
and Chapter 41, sections on Mycoplasma Gallisepticum and Mycoplasma Synoviae, 
for details of such a program) 


TRANSPORTATION OF HATCHING EGGS 
The poultry breeding farm or farms are often located some distance from the 
hatchery building, making it necessary to transport eggs a considerable distance 
In such mstances eggs are most easily kept in conventional egg cases containing 
flats, or flats and fillers Regardless of the distance to the hatchery building, or 
the number of days eggs are to be held on the farm before being taken to the 
hatchery, they should be resanitized at the entrance to the hatchery 
Optimum holding requirements The temperature should be 65®F (18 3“C) 
and the relative humidity 75 to 80% Most eggs are transported by truck 
but occasionally hatchmg eggs are moved long distances by air Althou^ 
such transportation will not normally affect the hatcbabiJity of eggs 
through jamng, shakmg, or altitude, the time mvolved m makmg the trans- 
fer from one point to another, and any vanation m the environmental 
temperature outside the limits of normalcy will affect the hatchability 


EGG QUAUry ANP HATCtiABJLJTY 

Hatching eggs of poor quahty do not hatch as well as eggs of good quality The 
term “quality” refers to the condition outside the shell, the condition of the shell 
itself, and that of the contents Eggs with inferior characteristics should be elun 
mated rather than be placed under mcubation Some obvious physical differences 
of eggs and their effect on hatchability are descnbed below 


Size of Eggs 

Witbm a given group of eggs the very small ones and the extremely laige ones do 
not produce as satis&ctory a hatch as do those of normal size Extremely large 
eggs eggs with double yolks, and extremely small eggs should not be set The in 
cidence of these will vary according to the length of time the flock has been pro 
ducmg eggs More double-yolked eggs will be produced at the beginnmg of the 
lavma period than later 

When to place more emphasis on egg selection Hatching eggs which are 
wed for tbo production of breeding stock should be more caiefuUy se- 
than those used to hatch commercial broiler chicks and commercial 
layer chicks 
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Shape of Eggs 

Eggs that are shaped other than normal have a lower hatchability than that of 
normal eggs. Many of these misshapes are inherited and should not be placed in 
the incubator, in order to reduce their mcidence in the next generation Poor m- 
tenor quality of the egg also affects hatchability. Table 7 2 shows the effect when 
eggs with abnormalities are set. 


TABLE 7 2 


HATCHABILITY OF NONNORMAL EGGS 


% 

Fertility 


% Hatchability 
of Fertile of All 

Eggs Eggs 


Normal eggs 

Cracked eggs (small checks) 
Misshapen eggs 
Poor shells 
Loose air cells 
Misplaced air cells 
Large blood spots 


82 3 

87 2 

71 7 

74 6 

53 2 

39 7 

69 1 

48 9 

33 8 

72 5 

47 3 

34 3 

72 3 

32 4 

23 4 

81 1 

68 1 

53 2 

78 7 

71 5 

56 3 


Source M W OUerandS K Haynes 1949. Poultry Set 25,420-426 

Color otSheU .u u . u 

The density of the pigment m brown-shelled eggs is often con^elated hateh- 
abihty When a group of brown-shelled eggs from a smgle 
hatched, those with darker shells will hatch better than those ’ 

However, because high hatchability is a genetic factor, strams 
developed that produce high or low hatchability 

Tlius, strains of chickens laying eggs with Ilght-bro^vn shells would not necessarily 
involve poor hatchability. 

Shell Quality . n 

Not only is shell quality an inherited factor, but P -vhich the dam is kept 

tion of the dam and the environmental environmental temperatures 

Hiets low m calcium and vitamin D, and contin nroduction of eggs wth 

®bove 80” to 90”F (26.7”-32.2”C) ^e 

•nfenor shells. Furthermore, the j „.. appears earlier during the 

greater the detenoration in shell quality. , y^^p during the first period. 

=®cond period of egg production (after feme mo 

Recommendation- Flaky-white eggs and poorly, and the 

(ridged, thin-shelled) should not be set They haWi ve^^po 

nskotbreakagedunnghandlingand meu a 1 ^ percentage of thick 

^ick and Thin Albumen.-Largc eggs ^ because as Uie proportion 

''hite than small eggs. This has a practical applicauon 

of thick white increases, hatchability pf the shell of the egg and 

/niero 18 also a relationship between relationship to lU contents, dc- 

egg contents. The surface area of an constant loss of mols* 

®wase 5 as the egg increases m sire or weight. As there 
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tvire throu^ the shell dunng incubation, small eggs evaporate more rapidly than 
large eggs because of this relationship In fact this difference in evaporation may 
become so great that a senous problem may anse Note 
Chicks from small eggs are smaller than normal 
Small eggs hatch earlier than normal, large eggs hatch later 
Small eggs should be set later, large eggs earlier than is normal for the aver 
age of the group 

Interior Quality —Some eggs are laid with tremulous air cells, others incur them 
later through jamng and improper handling These air cells present one of the 
greatest depressors of hatchability and the difficulty is much greater than thought 
heretofore 

Caution Hatching eggs should be handled carefully Tremulous air cells are 
easily produced Prevent jamng and be sure eggs are packed wth the small 
end down The air cell becomes more tremulous when the laige end is 
down 

Position of the Egg in the Clutch and Hatchabihty 
There is some evidence not only that eggs laid m longer clutches (consecutive 
days on which eggs are laid) have hi^er hatchability, but that those laid near the 
end of the clutch hatch better than those laid at the first of the clutch This fact 
has no practical application in the operation of a poultry breeding farm, but it 
does mdicate one reason why eggs ficom high producmg hens generally have 
greater hatchability 

Weather and Hatchabihty 

Lower hatchability from eggs laid dunng penods of extremes m environmental 
temperatures is common Continuous days of hot or cold weather are likely to 
cause a drop m hatchability, but penods of short duration (1 or 2 days) will not 
The difficulty is the result of 

(1) Decreased feed consumption, causing nutntionaJ madequacies 

(2) The fact that egg hatching quality detenorates more rapidly dunng the pre 
incubation (holding) penod 

FACTORS AFFECTING LENGTH OF INCUBATION PERIOD 
Although the normal average incubation penod for a chicken egg is 21 days this 
figure IS highly vanable In fact, the vanation may become so great at times as to 
affect the normal routine of hatchery labor and to lower the chick quality 
Eggs should be set at a time planned so that all chicks will hatch within a short 
penod of time This makes it easier to take off hatches, and to grade box, and 
deliver the chicks The followmg factors are mvolved 

(1) Eggs laid m the warmer season have a shorter incubation penod than those 
laid m the colder season This is the result of premcubation of the eggs 
which have been held at hi^ temperatures dimng the penod before they 
are placed in the mcubator 

(2) The longer eggs are held m the cooler room pnor to setting m the mcuba 
tors the longer the mcubation penod 

(3) Le^om eggs have a shorter mcubation penod than those produced by 
meat type birds 
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(4) Small eggs hatch sooner than large eggs. 

(5) Kggs laid early in the laying period require fewer hours of incubation than 
those laid near the end of the laying period. 

(6) Eggs with thick shells require a longer incubation period than those with 
thin shells. 


HANDLING EGGS PRIOR TO INCUBATION 
Proper handling of eggs prior to incubation is important if the highest hatcha- 
bility is to be attained. The many factors involved are described below. 

Egg-holding Room 

Eggs should be moved to the cooling room (egg-holding room) soon after they 
are received at the hatchery: but they should not be allowed to stand improtected 
in the holding room. They should be placed in corrugated or wooden cases with 
holes cut in the sides, or on flats, which should be covered. The essence of good 
cooling of hatching eggs is not to reduce the temperature too rapidly. Remember 
that the embryo of a freshly laid hatching egg already has undergone several hours 
of incubation and consequently is a living organism sensitive to sudden extremes 
in temperature. 

Egg-holding room temperature: Although the optimum temperature for em- 
bryonic development in forced-draft incubators is in the neighborhood of 
99.5°P (37.5°C), this does not mean that there is no embryonic growth 
above or below this figure. There is a “threshold” temperature above 
which embryonic growth commences, and below which it ceases. Origi- 
nally this temperature was thought to be 68°F (20°C), but more recent 
research work has given some indication that under controlled conditions 
this may be as high as 75°F (23.9° C). 

Inasmuch as the embryo in a newly laid egg is slightly cold-blooded 
(similar to reptiles), one may alter its environmental temperature above or 
below the threshold area several times before the embryo is completely 
killed. However, each time the temperature goes above or below the 
threshold the embryo grows weaker and its chance for hatching decreases. 
Correct holding temperature: After hatching eggs are laid they should be 
cooled to a temperature well below the threshold of embryonic develop- 
ment and kept at this temperature until shortly before being placed in 
the incubators. Temperature in the egg-holding room should be 65° F 
(18.3°C) to curtail embryonic development adequately. When eggs are 
held at a temperature lower than this, hatchability will suffer. 

Although the above is a practical application of correct temperature, 
there is some indication that when eggs are held for more than 14 days, 

51°F (10.5°C) will produce better results. 

Lowering Egg Temperature During Holding Period 
^though it is recommended that hatching eggs be held at a temperature of 
65°F (18.3 “c) prior to incubation, reduction of the actual temperature of the egg 
from the body temperature of the hen of 105° F (40.6° C) should be gradual, 
foking about one day, to preserve the potentiality of the living embryo. Eggs 
may cool too rapidly, while at other times the cooling process may bo too slow. 
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TABLE 7;j 

TJME TO COOL ECGS TO 65 V {18 3“C) 


Tune Required to Cool Eggs in Containers from 90**F (32 2°C) 
Sealed Egg Egg Cases with Wire Incubator 

Cases Holes in Side Baskets Egg Trays 

4-5 days 1-2 days t day 3/4 day 


Some of this difference may be attributed to the container m which the eggs are 
stored durmg the holding period Some examples are shown m Table 7 3 
The above figures for egg cases are representative when the cases are stored with 
air movement between them If the cases are stacked dose together, without air 
movement, the tunc necessary to cool eggs will be longer 
How to do It Use egg cases with holes in the sides, and stack the cases so as 
to provide air movement between them Do not use wue baskets or mcu 
bator egg trays unless they are covered to prevent excessive air movement 
£gg holding room humidity Moisture held within the contents of die egg is 
contmually lost by evaporation throu^ the shell The rate of this process 
IS governed m part by the relative humidity of the air surroundmg the egg, 
when this is low, evaporation of the egg contents is more rapid, when it is 
hi^, evaporation is less rapid 

During the holding period, evaporation of the interior portion of the egg 
should be held at a mmununi by mcreasmg the humidity of the air m the 
egg holding room To completely surpress egg evaporation by this method 
seems unpractical because the humi^ty would have to be raised to near 
the saturation pomt Cardboard egg cases then become saturated with 
moisture and are impossible to handle 

Correct humidity m egg holding room The relative humidity of the air in 
the holding room should be 75 to 80% This materially reduces egg 
evaporation and does not cause too much egg-case deterioration 


Length of Time to Hold Hatchmg Eggs 

When hatchmg eggs are held at a temperature below the threshold, embr> onic 
development is arrested Howeier, hatchability decreases for each day the eggs 
are held Eggs held for less than fi\e days show little perceptible reduction in then 
hatchability or m the quality of the ducks hatched from them But when the 
period of holding is longer than five days, hatchability wdl drop materially 

Under commercial conditions eggs are set at least twice a week Thus, some of 
the eggs would be 3 days old, some 2, and some 1, and there would be little dis 
cemible loss m hatchability of the group But on occasion eggs are held longer 
before being placed m the incubator 

Holding eggs for long periods not only reduces the hatchability as shown in 
Table 7 4, but increases the length of the incubation period 
Rule of thumb Hatching time is delayed 20 minutes and hatchability is re 
Huced 4'c for each day eggs are held or stored after 5 days 

riant U eggs are produced and stored o\cr a 14-day period some will 
day old, some 14 days Tbe average will be 7 days 
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TABLE 7.4 


EFFECT OF NORMAL EGG STORAGE ON HATCHABILITV 
AND INCUBATING PERIOD 


Days of 
Storage 

Hatchability 
of Fertile Eggs 
% 

Hatching Time as 
a Delay from the Normal 
Hours 

1 

88 

0 

4 

87 

0.7 

7 

79 

1.8 

10 

68 

3.2 

13 

66 

4.6 

16 

44 

6.3 

19 

30 

8.0 

22 

26 

9.7 

25 

0 

11.8 


Holding Eggs for Long Periods in Plastic Containers 
To prevent rapid loss of moisture from hatching eggs stored for long periods, a 
liner of plastic (or similar material) may be used inside the egg cases. These are 
usualiy sealed to make them air-tight. For further preservation of egg quality 
nitrogen gas may be flushed into the egg area before sealing. After a few hours in 
the lined cases, moisture escaping from the eggs will raise the humidity. This, in 
turn, aids in siowing further egg evaporation. Such a method wiil; 

prolong the hatching quality of the eggs; 
increase the hatchability ; 

not be detrimental to the chicks hatched from such eggs; 
not alter first-year production from birds hatched from eggs undergoing 
the treatment. 

Procedure: 

(1) Disinfect the eggshell. 

(2) Cool the eggs thoroughly to 65‘’F (18.3‘’C). Both (l)and (2) are 
necessary to help prevent mold from growing on eggs stored in the 
humid, airtight, plastic containers. 

(3) Place eggs in egg cases with plastic containers, flush with nitrogen 
and seal. 

(4) Store eggs at 65° F (18. 3'’C). 

'^'^oaung Hatching Eggs During the Holding Period 
When hatching eggs are held for less than one week before being set there seems 
lo be no need tor turning them during this period. However, in the case of certain 
poultry breeding and genetic farms, it may be necessary to hold eggs for rather 
long periods. Rotating eggs from side to side over a 90° angle will then improve 

hatchability. 

How (O turn the eggs during the holding period: Place the eggs in an egg case 
and place a 10-in. (25-cm) block under one end. The next day, remove 
the block and place it under the other end. 
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Cleaning Hatdung Eggs 

Eggs that become soiled do not hatch well, the remedy lies in the chicken house 
and not m the holding room after the eggs are collected Following are some of 
the common causes. 

(1) improper nesting material (not absorbent) 

(2) dirty nestmg matenal 

(3) wet litter causing feet of the birds to become dirty 

(4) floor eggs 

(5) eggs broken in the nests 

(6) eggs laid on slat or wire floors rather than in the nests 

Washing eggs, even under the best of modem conditions m an automatic washer 
ivith detergents added to the washwater, usually lowers hatchabihty Washing is 
not recommended, but if it is done special care must be taken to keep the wash 
water clean Unless the water is changed often it may only increase the transfer 
of disease producing organisms from one egg to another 

Moisture Condensation on Eggshell 

When eggs are removed from a cold room to a room wth a higher temperature, 
as moving eggs from the cool egg holdmg room to the egg traying room, moisture 
will often condense on the shells, this picks up additional bacterial organisms 
floating m the air and mcreases shell contamination Furthermore, such moisture 
makes eggs hard to handle and they are easily soiled 
Table 7 5 shows the temperature and relative humidity at which eggs will 
‘‘sweat*’ (condense moisture on the shell) 

Remedy for moisture condensation If moisture is condensing on the shells 
when the eggs are moved from the ^g-cooler room to the egg traying 
room, there are two remedies 

(1) Decrease the relative humidity in the egg traying room This may 
be difficult, and even impractical 

(2) Increase the temperature in the egg traying room When tempera 


TABLE 75 


EFFECT OF HUMIDITY AND TEMPERATURE ON 
MOISTURE CONDENSATION ON EGGSHELLS 


Temperature of Eggs (or Temperature of Cooler) 

SS^F (12 8®C) 6Q”F (15 6°C) 65°F (18 3°C) 


Egg traying 

Room 

Temperature 

Eggs wiU Sweat if Relative Humidity m Egg IVaymg Room 
is Higher than 

% % % 

60 

65 

70 

75 

80 

85 

90 

95 

100 

15 6 

18 3 

21 1 

23 9 

26 7 

29 4 

32 2 

35 0 

37 8 

82 

70 

58 

50 

42 

36 

30 

26 

22 

85 

71 

60 

51 

44 

37 

32 

28 

83 

71 

60 

51 

43 

38 

32 
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ture IS increased, the relative humidity decreases, thus preventing 
condensation of moisture. 

Caution Never fumigate moisture-laden eggs with formaldehyde gas All eggs 
must be dry before the fumigation process is initiated 

grading and TRAYING HATCHING EGGS 
If it IS necessary to sort hatching eggs by size, the process should be completed 
liter the eggs have cooled in the egg-holdmg room. The usual procedure is to 
jrade and tray eggs as close to setting time as possible. When there is a uniform 
daily labor supply in the hatchery this may not be practical, and eggs may have to 
be trayed daily and ahead of setting time If this is the case the trayed eggs should 
be placed in eabmets, and the cabinets covered. Do not allow hatching eggs to be 
located in free-flowing air as in front of fans Increasing the flow of air around 
eggs increases the rate of egg evaporation, and thus dries out the contents more 
rapidly. 

^Sg grading increases cracked eggs Each handimg mcreases the number of 
cracked eggs Do not grade eggs unless absolutely necessary. 

Most broiler hatching eggs not graded With integration in the broiler Indus 
try there is little advantage in making a close selection of hatching eggs for 
quality and weight Integrators feel it is more profitable to set eggs with- 
out grading than to go to the expense of the necessary handling. But this 
does not necessarily mean that some minimum weight of hatching eggs 
should not be established. 

Minimum Egg Weight 

The size of the newly hatched chick is duectly related to the size of the egg 
from which it hatches Because egg size mcreases as the hen contmues to produce 
eggs, there is a marked variation in the size of eggs coming into a hatchery. Most 
hatchenes set up a minimum egg size for hatching purposes, dependent upon the 
use to which the chicks are to be put— broiler, Leghorn commercial, breeder, etc. 
Variations of the minimum will be between 22 and 24 oz per dozen (52 0 to 
56 7 gm each) 

As customers do not like small chicks, particularly when they are mixed with 
those of normal or large size, weight of the eggs placed in the incubator may be- 
come especially important, as Table. 7 6 shows. 

TABLE 7 6 


EFFECT OF EGG SIZE ON CHICK SIZE 


Egg Weight 

Eggs from 8 Month old Hens 

Avg/doz 

Oz 

bach 

Gm 

Day old Chick Weight 

Gm 

19 9 

46-49 

29 3 

22 0 

50-54 

32 3 

24 1 

55-59 

34 6 

26 2 

60-64 

37 7 

28 3 

65-69 

41 1 


Soujce K T SomU.h.iidll V shWW. 1965 . Tcniwn« K.m i Horn. Sd . 


No 46 
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From Table 7 6, it may be noted that chick weight vanes between 60 and 61% 
of the weight of the egg from which it is hatched 

Prcmcubation of Hatching Eggs 

In some mstances hatching eggs are premeubated to increase the percentage of 
hatchabihty That is, they are subjected to a temperature of 101®F (38 S^C) for 6 
to 8 hours, then cooled to room temperature before being placed in the meuba 
tors Under some conditions this may have merit, but any increase in hatchability 
IS usually offset by the increased cost of premcubating the eggs 
That the incubation process is cumulative and any premcubation at near normal 
mcubating temperatures shortens the regular incubation penod by an equivalent 
time IS shown in Table 7 7 


TABLE 7 7 


EFFECT OF PREINCOBATION TIME ON LENGTH OF REGULAR INCUBATION PERIOD 


Hours Held after Laying 
at lOl'*? (38 2'“C) 

Before Cooling 

Hours of Regular 
Incubation Period 

Total Hours of 
Incubation 

% Hatch of 
All Eggs Set 

0 

532 

532 

80 

6 

523 

529 

82 

12 

519 

531 

61 

16 

514 

532 

56 

24 

496 

522 

52 


Warming Eggs Prior to Incubation 

Hatching eggs should not be removed from the cool holding room and placed 
directly in the incubators Rather, they should be warmed to room temperature 
first This process may take from 4 to 6 hours, depending upon the temperature 
of the room To place cold eggs m the mcvbatoT usually reduces the heat within 
the meubator until the freshly set eggs reach mcubating temperature This cool 
environment delays the hatchmg tune of the newly set eggs and lowers the hatch 
ability of the eggs already m the machmes 

Egg Dippu^ 

Under certam conditions, particularly as a part of a PPLO-control program, 
hatching eggs may be dipped m an antibiotic solution pnor to settmg In the 
course of this process eggs are heated, then placed m a cold solution containmg 
the antibiotic Not only does the antibiotic destroy certam orgamsms on the shell 
of the eggs, but some of it is drawn through the shell pores and shell membranes 
as the egg contents shnnk m the cold solution Here the antibiotic destroys some 
orgamsms 

Procedure for dipping eggs The procedure for dipping eggs is as follows 

(1) Preheat eggs for 6 hours m a room kept at a temperature of 102** F 
(39 0°C) Fans should be used for cuculatmg the air in the room 
The internal temperature of the eggs should nse to about 90**? 

(32 2®C) 

(2) Mix the antibiotic compotaid with water and place it m a special tank 
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which will keep the solution refrigerated without any rise in temper- 
ature once the warm eggs are placed in it. 

Some antibiotic combinations: Antibiotic solutions are combinations of 
ingredients. Some aie as follows: 


Tylosin tartrate 
Iodine, or 

Quaternary ammonia 


3,000 ppm 
50 ppm 
50-200 ppm 


Tylosin tartrate 

Erythromycin 

Iodine 

Quaternary ammonia 


3,300 ppm 
1,000 ppm 
60 ppm 
50 ppm 


Tylosin tartrate 3,000 ppm 

Neomycin sulphate 1,000-3,000 ppm 

Quaternary ammonia 200 ppm 

Note: Many mixtures are sold as commercial products. 


(3) Cool the solution to 45°F (7.2°C) with a compressor of a size that 
will prevent the temperature from increasing more than 5°F (2.7°C) 
after the warm eggs have been in it for 5 minutes. 

(4) After 1 batch of eggs is removed, recool the solution for 30 minutes 
before placing the next batch in it. 

(6) After completion of one day’s operation, the solution should be fil- 
tered, the tank cleaned, and the solution allowed to reenter the tank. 

Caution: Egg dipping by this procedure will normally reduce hatchabillty 
from 2 to 5%, depending upon the age and size of the eggs and the uni- 
formity of the solution in which they are dipped. 



CHAPTER 8 


Factors Affecting Hatchability 


The actual process of hatching a chick is complicated, and there are a great 
many factors affecting the normal procedure The environment m which eggs 
are incubated plays an important part, as do position and turning of the eggs 
Since the advent of artificial incubation many years ago, optimums for most of 
these factors have been determined and incubators operate within narrow limits 
Temperature, humidity, and ventilation m the mcubating cabinet are now elec 
tncally manipulated to provide the proper conditions for normal embryonic d^. 
velopment But there are still problems Some hatches are poor 
There is little doubt that hatchability could be improved in most hatcheries 
Any additional chicks hatched involve practically no cost Often a small percent- 
age of difference in hatchability may mean the difference between profit and loss 
from the hatchery operation 

Percentage Hatchability Defined 
Hatchability may be measured by two formulae 

(1) The number of chicks hatched as a percentage of all eggs set 

(2) The number of chicks hatched as a percentage of the fertile eggs set 
From a commercial standpoint the first definition is popular, but to distinguish 

variability m the fertility of eggs from hatchability, the second definition is used 
when scientists examine hatchability data cntically 

FERTILITY AND SEX 

The ability of the female breeder to produce fertile eggs depends on factors in 
the laying pen Good, viable breeding males and healthy, normal breeding females 
are a requisite Therefore, fertility is the result of laying house management 
rather than the outcome of hatchery management The difficulty lies in the fact 
that most commercial pouitryraen talk of hatchability as being the percent of 
chicks hatched from all eggs set, rather than those from the fertile eggs This 
leads to mcorrect assumptions as Table 8 1 shows 


TABLE 8 1 


PERCENT TOTAL HATCH WHEN PERCENTAGE OF FERTILE EGGS AND 
PERCENTAGE OF HATCH OF FERTILE EGGS VARY 










Hm 
































mM 




K li^H 

j^y 
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Example: With a fertility of 95% and with 75% hatch of fertile eggs, the 
hatchability of all eggs set is 71.3%. But also when the fertility is 75%, 
and hatchability of fertile eggs 95%, the hatchability of all eggs set is 
71.3%. 

From Table 8.1, there are many combinations of fertility and hatchability of 
fertile eggs that give the same figure for hatchability of all eggs set. 

When you study a hatchability problem: Always be sure you separate 
fertility and hatchability and consider each as a separate entity. First see 
where the problem lies— in fertility or hatchability. 

Determining Infertile Eggs 

Eggs may be candled to determine which are clear (infertile) and which contain 
embryos. This is a crude method giving only approximations. If an accurate dif- 
ferentiation between fertility and infertility is desired, incubated eggs should be 
broken out and examined. With this procedure it may be observed that many 
embryos have died in the very early stages of development— so early that the 
eggs appear clear under the candle. Such eggs must be classified as fertile. The 
problem lies vdth very early embryonic mortality, even before the egg is laid. 

Predetermining Fertility 

It would be advantageous to be able to differentiate between fertile and non- 
fertile eggs prior to incubation, yet no system has been devised to make this 
classification. Specific gravity, egg shape, air cell, and shell texture are not in- 
dicators of fertility. The only acceptable practice is to incubate the eggs tor 
several hours or days, then place them before a bright light (candle) to observe 
embryos (living or dead), or lack of embryos. Special lighting systems make it 
possible to complete this technique after only a few hours of incubation. With 
commercial candlers several days of incubation are required. 

Predetermining Sex 

There is no method for determining the sex of the living embryo at the time the 
egg is laid or at any time thereafter until hatching. Shape of eggs, position of the 
air cell, specific gravity of eggs, or other factors are not correlated with the sex of 
the developing chick. 

Sex Ratio 

In all probability the ratio of males to females is nearly equal at the time the 
ova are fertilized, but variations in mortality during embryonic development 
usually cause a preponderance of males over females at the time of hatching. 
Such differences in prehatching mortality are due to: 

Genetics: Strains of chickens differ. 

Lethals: Some lethal genes are associated with sex, killing more of one 
sex than another. 

Physical factors: Evidently one sex is better able to adjust itself to the 
environmental conditions of incubation. 

Time of egg laying: Sex ratios change according to the egg production 
period— time of day, time of year, etc. 

Correct sex ratio: There is no such figure because of the many factors in- 
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volved The ratio vanes with the strain of chickens, season of the year, 
time m egg production, size of egg, and other factors 

Fertility Inhented 

To some extent, fertility is an inhented factor For instance, some strains of 
poultry produce better fertility than others Furthermore, individual males and 
females vary m their abiUty to produce viable embryos Certain mutations are 
correlated with infertility Homozygosity of the “R” gene for rose comb is 
associated with poor fertility in males, but not m females In this case it is 
further known that sperm cells with an “RR*’ makeup are unable to compete 
effectively with those of “Rr” composition When each is present those with 
“Rr” characteristics are responsible for mote of the fertilization 
Similarly, it is known that fertility in Cornish birds is less than with other 
breeds, yet when artificial msemination is used, fertility is normal 
It IS also known that by continuous selection within a strain of chickens over a 
penod of years it is possible to mcrease or decrease fertihty 
Improved hatchabihty mdirecfly improves fertility Genetic selection, gen 
eration after generation, to improve hatchability as defmed as the percent 
hatch of total eggs set, has obviously involved both fertility and hatch 
ability, per $e But the modem geneticist, in developing his poultry Imes, 
will study each separately 


INCUBATION TEMPERATURE 

The living embryo has an optimum environmental temperature at which it best 
completes its growth This does not mean that growth will not be initiated at 
temperatures below the optimum It does mean that when temperatures are 
below this optimum, growth rate is impaired and the embryo weakened 


Physiological Zero 

Physiological zero is that temperature below which embryonic growth is ar 
rested and above which it is irutiated However, there may be some embryonic 
development below the physiological zero, though shght This has made it dif 
ficult to determme the figure accurately Furthermore, it vanes with strains and 
breeds of chickens Onginally, the physiological zero was thought to be 68® F 
(20®C), but recent research work has established that it is in the neighborhood 
of 75®F(23 9°C) 


Optimum Temperature for Incubation 

When mcubated m a forced-draft mcubator, some chicken eggs will hatch pro 
vided the temperature is between 95® and 105® F (35° and 40 5®C) However, 
there is an optimum temperature, somewhere between the two figures, at which 
the embryo develops best Research work has shown that the optunum tempera 
ture during the first 19 days of mcubation is somewhat higher than that required 

during the last 2 days , ^ 

fiact optmum temperature differs with incubators The exact optimum 
volt cary With different makes of mcubatois, and as each manufacturer 
n,, accurately established the temperature at which hatchabd.ty and chick 
uahty dre best, his directions should be foUowed implicitly 
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When incubating temperatures deviate from the optimum, hatchability declines 
and the incidence o£ malformed chicks increases. The ambient temperature at 
which the egg is incubated affects the length of the incubation period. As tem- 
peratmre increases above the optimum, the incubation period is shortened; as it 
decreases, the incubation period is lengthened. This does not mean that it is 
advisable to raise or lower the temperature from the established optimum. Doing 
so only weakens the embryos and results in chicks of poor quality. 

The optimum incubating temperatmre is not the same for all eggs. Many factors 
influence it: 

(1) size of the egg; 

(2) shell quality; 

(3) genetics (including breed and strain of chicken); 

(4) age of the egg when it is set; 

(5) humidity of the air during incubation. 

As eggs vary greatly in items (1) through (4) above, optimum incubating tem- 
peratures have been established for “average” eggs. Generally speaking, it is im- 
practical and uneconomical to segregate hatching eggs to take advantage of vary- 
ing optimum incubating temperatures according to egg modifications. 

Three Optimum Temperatures 

Embryonic growth may be divided into three phases, each requiring a different 
temperature. 

(1) Prior to egg laying 

The body temperature of the hen fluctuates between 105° and 107° F 
(40.6°-41.7°C). As the new embryo completes many cellular divisions 
during the 20 hours between the time of the union of the sperm and 
egg cells and the time the egg is laid, the optimum temperature for 
embryonic development during this period must be that of the body 
temperature of the hen. 

Although some embryonic mortality does occur during this period, it 
is doubtful if the incidence is due to improper temperature. 

(2) During the first 1 9 days of incubation 

Although varying according to the make of forced-draft incubator, the 
optimum temperature lies somewhere near 99.5° to 99.75°F (37.5°- 
37.7°C). 

(3) During the 20th and 21st days of incubation 

In forced-draft incubators, best hatchability occurs when the tempera- 
tures is lowered from that required during the first 19 days to 97° to 
99°F (36.1°-37.2°C), depending on the incubator used. 

These variations indicate that the developing embryo is quite critical of its en- 
vironment; and because of the narrow confines in the temperature at which it best 
develops after artificial incubation begins, all incubators must be capable of hav- 
ing their temperature regulated within small fluctuations. 

Variation of Optimum Temperatures 

Because optimum incubating temperatures have been developed using "average” 
nggs, hatchability could obviously be improved if the optimum were known for 
every typo and size of hatching egg, under varying weather and other environ- 
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mental conditions, and adjustments made in mcubatmg temperatures accordin^y 
But regardless of the manufacturer’s recommendations, mcubators should undergo 
some expenmentation to determine the exact optimum incubating temperatures 
under local conditions and %vith the type of hatching eggs involved Even small 
corrections will usually show some improvement in either hatchability or chick 
quality 

Resistance to Coohng 

Under natural conditions, hens leave the nest many times each day during the 
incubation penod Cooling of eggs dunng the hen’s absence from the nest is 
evidently not detrimental to hatchability under natural conditions Under 
artificial incubation, m forced draft incubators, short*term periodic cooling of the 
hatching eg^ also has ment, but the procedure cannot be used economically even 
though it may improve hatchability as much as 2 or 3% However, there are tunes 
when electric failures cause a reduction m the environmental temperature that 
may last for a short period or for several hours During the first 19 days of 
incubation, reducing the temperature to as low as 65“F (18 3“C) will not seriously 
affect the hatchmg percentage Coolmg dunng the first 2 weeks of incubation is 
more detnmental than dunng the next 5 days 
Coohng lengthens the incubation penod 
As incubation is a cumulative process, any reduction in the mcubatmg 
temperature will increase the length of the incubation process, but by 
not as much time as the cooling penod itself This is because temperatures 
are seldom reduced below a room temperature of 65” to 70”F (18 3”- 
21 1*C) Even then the contents of the egg will remam above room 
temperature for several hours 
Coohng increases the incidence of malpositions 
Coolmg mcubatmg eggs dunng the first 19 days mcreases embryonic mal 
positions The lower the temperature, the higher the incidence 

Coohng Dunng 20th and 21st Days of Incubation 
Although the embryo can withstand drops in mcubatmg temperature dtirmg the 
first 19 days, disaster generally results when the temperature is lowered dunng the 
last 2 days Electric mterruptions dunng this penod of mcubation, even if only 
for a short penod, are cntical 

Standby electric equipment necessary No hatchery should be operated 
unless there is assurance that there will be no cessation of electnc current 
This IS an absolute necessity dunng the hatchmg penod (20-21 days) 
Consequently, standby electnc equipment must be mstalled to take over 
when the regular supply falters 

If the normal supply of power is relatively good, with mterruptions of 
short duration, the standby generator may be connected only with the 
hatching compartments, but if mterruptions are long and frequent, aU 
mcubatmg equipment should be connected Consult your mcubator man 
ufacturer for the sue and type of generator needed 

ITien Electric Power Fails 
vised to distnbute heat uniformly m the m 
top of the compartment, and eggs m this area 


Increased Incubator Temperature V 
When electnc power fails, fans 
cutatoistop Hotairnsestothe 
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become overheated. This sudden rise in temperature is not relatively important 
during the first 19 days of incubation, but during the last two days the embryos 
in the top trays in the hatcher, where the heat is the greatest, suffer drastically. 
Depending on the stage of incubation, the hatch may be reduced to almost zero. 
Here again a standby generator is indispensable, and the speed with which it can 
be placed in operation is just as important. 

How to Check Thermometers 

All thermometers used in the incubators should be checked for accuracy oc- 
casionally. First secure a good test thermometer. Heat a pail of water to ap- 
proximately 100° F (37.8°C). Place the test thermometer and one or more 
incubator thermometers in the water and stir to keep the water temperature 
uniform. While thermometers are still in the water, check recording temperatures 
against the test thermometer. 

Reuniting separated mercury: When the mercury in the thermometer sep- 
arates, temperature readings are inaccurate. To reunite the mercury: 

(1) Place the thermometer in the freezer section of a refrigerator for 
about 30 minutes. Remove the thermometer and shake the mercury 
down into the bulb, or 

(2) Place the thermometer in water warm enough to force the mercury 
into the bulb at the top of the tube, being careful not to have the 
water too hot. Remove and shake the mercury down as it cools. 

HimiDITY DURING INCUBATION 

For an embryo to develop properly and to transform into a chick of normal 
size, the egg contents must evaporate at an established rate. When the egg con- 
tents dry out too rapidly the chick will be smaller than normal; when the egg 
does not evaporate fast enough the chick will be larger. In either case the embryo 
is weakened, resulting in lowered hatchability and a chick of poor quality. To 
regulate the evaporation of the egg contents the amount of moisture in the air 
surrounding the egg must be controlled, as this outside moisture determines the 
rate of the egg weight loss. High humidity reduces egg evaporation; low humidity 
increases it. 

Definition of Humidity 

Warm air is capable of holding more moisture in the form of water vapor than 
cool air. Thus, air at different temperatures has the capacity to hold different 
maximum amounts of moisture. But air is seldom saturated, or carrying its 
maximum amount of moistme, regardless of its temperature. Humidity of the air 
becomes a “relative” thing, and the amount of moisture in the air compared with 
what it is capable of holding at that temperature is measured as relative humidity 
in terms of percent. 

Example: If the relative humidity of the air is 40% and the temperature 
99° F (32.2°C), it means that the air at that particular temperature con- 
tains only 40% of the moisture it is capable of holding. 

Measuring Relative Humidity 

Relative humidity may be calculated by comparing the temperatures recorded 
by wot-bulb and dry-bulb thermometers. The dry buib records the normally 
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kno^vn temperatures of the air "nic wet bulb thermometer is an ordinary ther 
mometer in which the bulb has been covered with a \vatcr moist wick When air 
IS forced around this bulb and wick, there is a cooling effect produced by the 
evaporation, and the more cooling, the lower the recorded wet bulb temperature 
As temperature determines the amount of moisture air will hold at maxunum 
capacity, a table must be used m order to determine the percent relative humidity 
of the air being measured Table 8 2 shows this 

TABLE 8 2 

PERCENT RELATIVE HUMIDITY AS DETERMINED BY DIFFERENCES IN WET BULB 
AND DRY BUI.B THERMOMETER READINGS 


Degrees Wet bulb is below Dry bulb Temperature 





Degrees Fahrenheit 




1 8 

3 6 

54 72 90 10 8 

12 6 

14 4 

Dry bulb 



Degrees Centigrade 



Reading 

1 0 

20 

30 40 50 60 

7 0 

80 


JT % % % % % % % % 


95 0 

35 0 

94 

87 

81 

75 

69 

64 

59 

54 

96 8 

36 0 

94 

87 

81 

75 

70 

64 

59 

54 

98 6 

37 0 

94 

87 

82 

76 

70 

65 

60 

65 

99 5 

37 5 

94 

88 

82 

76 

71 

65 

60 

65 

100 4 

38 0 

94 

88 

82 

76 

71 

66 

61 

56 

102 2 

39 0 

94 

88 

82 

77 

71 

66 

61 

67 


As the temperature of the air m the incubator is mamtained within close limits 
of 97* to lOO^F (36 1*-37 8*C), some hygrometers have been converted to per 
cent relative humidity and read direct at 99 (37 S^C), as shown in Table 8 3 

TAecee^ 


PERCENT RECATlVe HUMIDITY AS OETERMINEO BY WET BULB READING 
WHEN DRY BULB TEMPERATURE IS 99J®F (37 S^ci 


Wet bulb Reading Degrees Fahrenheit 

98 6 

96 8 

95 0 

93 2 

91 4 89 6 87 8 

86 0 

84 2 

82 4 

80 6 

Wet bulb Readuig Degrees Centigrade 

37 

36 

35 

34 

33 32 31 

30 

29 

28 

27 

Percent Relatiye Humidity 

97 

91 

85 

79 

73 5 68 62 5 

57 5 

52 2 

47 5 

42.5 


Importance of Correct Hunuditj 

To insure proper dehydration of the egg contents the relative humidity of the 
air in the incubator dunng the tost 19days of incubation must be confined withm 
rather narrow lunits Depending on the make of meubator, these limits are 60 
^d 60%. but hatchery operators should expenment to determine a precise 

percentage 
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Reducing the humidity of the incubating compartment (1 to 19 days) lengthens 
the hatching period; increasing it shortens the incubation time. Generally, too 
much humidity during the first 19 days of incubation wili cause the chicks to 
hatch earlier than normal and they will be larger, and soft in the abdomen. Too 
little humidity will produce opposite effects, and also dehydrated shanks. 

Egg Weight Loss During Incubation 

Hatching eggs of average size should lose approximately 10.5% of their weight 
during the first 19 days of incubation, but there are many factors influencing the 
figure. Egg size (weight) is the predominant one. The weight loss throughout 
the 19-day period of incubation is not constant. The loss starts slowly, increases 
slightly during the second week and part of the third, and then rapidly during the 
17th, 18th, and 19th days. 

Rule of thumb: Because the exact optimum daily weight loss of incubating 
hatching eggs is not known, for practical purposes it may be assumed that 
the weight loss is uniform, and that eggs of average size should lose 0.55% 
of their weight each day through the 19th day. 

How to calculate egg weight loss: 

(1) Weigh an empty incubator tray when eggs are set. Fill the tray with 
eggs of medium weight and weigh the tray and the eggs. 

(2) Subtract the weight of the empty tray from the weight of the eggs 
and tray. This will give the net weight of the eggs. 

(3) After several days of incubation weigh the tray and the eggs and 
subtract the weight of the tray, arriving at the weight of the eggs. 

(4) Calculate the egg- weight loss as a percent of the original egg weight. 

(5) Check the calculation against a recommended weight loss of 0.55% 
per day. 

Shell Quality and Humidity 

Air moves more freely through shells of poor quality than shells of good quality. 
Thin, chalky, porous shells are instrumental in increasing evaporation of the egg 
contents, thus producing chicks smaller than normal for the size of the egg in- 
volved. Chicks from eggs with thick, dense shells tend to be somewhat larger than 
normal, because there has not been as much egg evaporation during the incuba- 
tion process. An indication of these variations in weight loss is shown in 
Table 8.4. 


TABLE 8.4 


INFLUENCE OF SHELL QUALITY ON WEIGHT LOSS DURING INCUBATION 
(67% Relative Humidity) 


Shell 

Egg Weight Characteristic 

Oz/Doz GmyEach 


Weight Loss, 1-19 
Days of Incubation 
% 


24 

56.7 

Average 

10.5 

24 

66.7 

Thin 

13.6 

24 

56.7 

Thick 

8.0 
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Egg Size and Humidity 

If eggs of average size and average shell quality should lose approximately 10 5 % 
of their weight during the 19-day mcubation penod, it is obvious that smaller or 
larger eggs, incubated under identical conditions of temperature and relative 
humidity, wU lose proportionately more or less weight Shown m Table 8 5 
IS the variation m weight loss according to egg size and the percentage of relative 
humidity under which they are mcubated 


TABLE 8 5 


RELATIVE HUMIDITY EGG SIZE AND ESTIMATED WEIGHT LOSS 


Relative Humidity 
m Incubator 
% 



Weight of Eggs 





Ounces per Dozen 


22 

24 

26 

28 

30 



Grams Each 



52 0 

66 7 

61 4 

66 1 

70 9 

Loss of Egg Weight 1-19 Days of Incubation 
% % % % % 

70-80 

9 2 

88 

6 5 

82 

81 

60-70 

101 

96 

92 

90 

88 

50-60 

11 0 

10 5 

101 

98 

96 

40-50 

12 2 

11 6 

11 2 

108 

106 

30-40 

134 

128 

12 3 

11 9 

129 

20-30 

15 0 

14 3 

13 8 

134 

131 


Just how the relationship between egg weight Joss and hatchability operates is 
not known Ail eggs do not evaporate at identical rates when held m air of the 
same relative humidity The differences may be great under certain conditions 
Thus, loss of the mass is at least not the entire guidmg mfluence There is evi 
dently little if any difference between the wqi^t loss of mfertile and fertile eggs, 
therefore, embryonic development does not seem to be a determining factor 
But there is an optimum relative humidity of the air m which each egg wiU 
hatch best, and this optimum can be correlated with the weight (mass) of the 

egg 


Egg Size and Weight Loss 

The area of the shell (surface) is indirectly related to the weight of the egg con 
tents Large eggs have less shell area m proportion to their weight than small eggs 
As egg evaporation depends mainly on the area of the shell and the number of 
pores through whidi moisture is lost, large eggs lose a smaller percentage of their 
wei^t dunng mcubation than small eggs Therefore, egg size is a factor In fact, 
the differences are great, more than 100% at times Some of these variations are 


that aU egg weights in Table 8 5 are not included, it is evident that 
small eggs mU lose much more of their weight than^tra l^a ep when each 
Soup IS incubated at 60 to 60% relative humidity Th.j wide difference would 
Sem to mdicate that some eggs are not being mcubated under optimum cond. 
tions of relative humidity 
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Example Prom Table 8 5, it may be observed that eggs of varymg sizes 
would have to be mcubated at the percentages of relative humidity shown 
m Table 8 6 to lose the same percentage of weight 


TABLE 8 6 

RELATIVE HUMIDITY AND EGG SIZE 


Percent Relative 
Humidity in Incubator 

Original Weight to Lose 10 5% of Egg Weight 

of Eg^ during 19 Days of Incubation 

Oz/Doz Gm/Ea 


22 

52 0 

55--65 

23 

54 3 

52-62 

24 

567 

50-60 

25 

59 1 

47-57 

26 

61 4 

45-55 

27 

63 8 

42-52 

28 

661 

40-50 


The fact remams that recommendations for correct humidity dunng the mcuba- 
tion period (1-19 days) are based on eggs of average weight Individual optmiums 
for each egg probably are not met, but the limits of correct humidity are so wide 
that good, or relatively good, hatches are produced But they may not be the 
best Care should be taken not to set together eggs that vary greatly in weight 
They are best set m separate mcubators with a necessary adjustment made m the 
incubation compartment 

Humidity m the Hatcher 

Durmg the last two days of mcubation (20-21 ), at a time when the eggs are in 
the hatchmg compartment, the humidity m most machines must be mcreased 
This IS important at a time when the chicks are pipping and hatching Increasmg 
the humidity prevents the beak of the chick from stickmg to the newly pipped 
shell and allows for a freer movement of the chick’s head at the time of pipping 
A relative humidity of about 75% seems optimum for most mcubators at the 
time of hatching, however, some operate at lower figures But the humidity 
should be allowed to mcrease gradually from the percentage maintained dunng 
the furst 19 days of mcubation The 75% figure should be reached shghtly before 
the height of hatchmg 

Too little moisture at the time of hatchmg will produce chicks smeared with egg 
or shell, stuck down and partially dehydrated Too much humidity during this 
penod will cause the chicks to be smeared with egg and the navel will not be 
properly closed 

Relationship Between Humidity and Temperature 
There is an mteraction between temperature and humidity dunng the embryonic 
process Higher temperatures requue lower humidities and vice versa However, 
meubator manufacturers have established the temperature at which their machines 
hatch best, at least tor the “average" egg Therefore adjustments only m humidity 
’'TO practical 
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If the humidity is to be raised during the last two days of incubation (20-21), 
the temperature must be lowered Failure m this respect can produce disastrous 
results not only in hatchabihty but m chick quality as well 

AIR IN THE INCUBATOR 

The main components of air are oxygen (Oj), nitrogen (N 2 ), carbon dioxide 
(CO 2 ) and water vapor (HjO) The free movement of these through the pores of 
the shell is important, the developing embryo must have a constant supply of 
oxygen and exhaust carbon dioxide and moisture 

Oxygen m the Air 

Approximately 21% of air at sea level is oxygen, and it is impossible to mcrease 
the percentage appreciably in mcubatots unless pure oxygen is mtroduced 
Although the oxygen content of air m a commercial incubator is not- often 
affected, it might be a factor m the hatcher compartment where large amounts of 
carbon dioxide are being generated by the newly hatched chicks, for it is known 
that oxygen concentration may be artificially reduced below that encountered 
under normal conditions In such cases, hatchabihty drops about 5% for each 1% 
the oxygen content of the air drops below 21% 

Under normal operating conditions mcubators have a constant supply of fresh 
air In most instances the mtake far exceeds any necessary amount Conse 
quently, occasions when there would be an inadequate supply of fresh air seem 
unimportant 

Carbon Dioxide m the Air 

As the embryo advances in age its oxygen requirement mcreases and more 
carbon dioxide is given off Each process is speeded up approximately 100 times 
between the 1st and 2lst day of incubation, as Table 8 7 shows 

table e 7 


GASEOUS EXCHANGE DURING INCUBATION 
(per 1 000 Eggs) 


Day of 
Incubatioa 

Absorptioa of 
Oxygen 

CuFt 

Ezplusion of 
C^bon Dioxide 

Cu Ft 

1 

05 

0 29 

5 

1 17 

0 58 

10 

379 

1 92 

15 

22 70 

11 50 

18 

30 00 

15 40 

21 

45 40 

23 OO 


Source A !>■ Rom*noU 1930 J JUorphot SO &27 


On the 18th day of incubation 1,000 eg^ would require 143 cu ft (4 1 cum) 
of fresh air (oxygen m the air at 21%) An meubator holding 40,000 eggs would 
need 1,720 cu ft (48 9 cum) of fresh air, or approximately 71 cu ft (2 0 cum) 
ner hour This would mean that the air in the meubator would have to be 
changed about 8 times a day or once every 3 hours Necessanly these are mm 
unums. and althou^ oxygen is cntically necessary for the embryonic process the 
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amount of fresh air needed in an incubator is relatively small. As air intakes in 
most machines are generally more than adequate, care should be taken to see that 
overventilation does not become a problem. 

Carbon Dioxide Tolerance 

Carbon dioxide in the air in incubators is a natural by-product of metabolic 
processes during embryonic development. Evidently the embryo needs low con- 
centrations of the gas, but exorbitant amounts are detrimental to hatchability. 
The tolemnce has been established at 0.5%, and hatchability is reduced pro- 
portionately to any increases in this amount. Concentrations above 1.5 to 2.0% 
usually result in drastic reductions in hatchability . 

Speed of Air Flow 

There is little evidence to show that variations in the velocity of air flowing past 
the eggs in an incubator have any effect on hatchability. The important factor 
seems to be the ability to maintain enough air movement to provide a uniform 
temperature throughout the incubating cabinet. Many innovations in devices to 
circulate the air in incubators have been perfected; paddles, blades, and fans are 
used, each creating an air flow, or movement, from very slow to rapid. 

Deduction: As long as the hatchability of eggs incubated in all sections of 
the incubator is uniform, one may surmise that air flow is adequate. If 
nonuniformity occurs, anemometers should be employed to test the speed 
of air in all sections of the machine. 


POSITION OF THE EGG DURING INCUBATION 
It is necessary that the egg be kept in the proper position during incubation, and 

turned reguiarly. ^ u . 1 . 

Even under naturai conditions eggs do not he flat m the nest of the hen; the 
large ends come to the top. Eggs under artificial incubation should be held with 
their large ends uppermost, but this does not necessarily mean in a vertical posi- 
tion. However, eg^ should not be set ivith the small end up. It is the natur^pro- 
cedure for the head of the chick to develop in the large end of ^e egg near the air 
cell and for the developing embryo to orient itself so that the head is uppermost. 
Most of this rotation occurs during the second week of incubation and is mort 
easUy completed when the large end of the egg is kept higher than the end 
When eggs are incubated with the small end up, about 60% of the embryos wdl 
develop iWth the head near the small end. Thus, when the chick is ready to hatch 
iU bei* cannot break into the air cell when pulmonary respiration starts, and 
hatchability is reduced. 

Turning Eggs During Incubation . , j ,, j 

During incubation (1-19 days) chicken eggs should be turned 
natural incubation the hen turns the eggs many times a da>. With official in- 
cubation og^ usually rotated back and forth a ong their long ues to produce 
ti.. . . I nnt be turned in a circle, as this ruptures the 

mo^lity ^orTatest hatchabUity eggs should be 

Werf? rromCverttel^cTrmxrsedta 

Table 8.8 Indicates. 
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TABLE 8S 


EFFECT OF ANGLE OF TURNING EGGS CURING INCUOATION 


Angle Turned to Each 

Percent Hatch of 

Side of Vertical 

Fertile Egg* 

20’ 

69 3 

30* 

78 9 

45* 

84 6 


Note Eggs should be turned only during the first 19 days of incubation 
They are then transferred to the hatching compartment and allowed to 
remain stationarj while the chicks arc hatching 

Speed of Tummg 

Dunng the first 19 days that eggs are under mcubation they must be turned 
penodi«dly Table 8 9 shows the percentage hatchabihty of eggs turned from 
tw o to ten times a day 


TABLE 8^ 


THE EFFECT OF TURNING EGGS ON HATCHABILITV 


Times Turned 
Daily 

Percent Hatch of 

Fertile Eggs 

2 

68 2 

4 

71 3 

6 

74 6 

8 

74 8 

10 

74 7 


Although other experunents have shown that tummg eggs as often as every 
15 minutes is not detnmental to hatchability, little is to be gained by turning 
more than six to eight tunes a day when the eggs are rotated back and forth 
along their long axes 

Important When eggs are turned the process should be completed quickly, 
then the eggs allowed to remam stationary and restmg until the next 
tummg Hatchability is lowered when eggs are kept m a constant back 
and forth motion 

Transferrmg Eggs to Hatcher 

With modem mcubators are transferred from the mcubatmg compartment 
to the hatching compartment (hatch») at the end of 19 days of mcubation For 
convemence, the transfer may be made up to a few hours earlier 
Avoid Transferrmg eggs too early or too late Difficulties arise when 
eggs from egg type and meat-type breeders are set at the same time m the 
same machme, as eggs from breeds such as Leghorns have a shorter mcuba 
tion period than those from heavy breeds 
IWiat’s involved Eggs should be transferred to the hatcher when approxi 
mately 1% of the eggs are slightly pipped 
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When to transfer: Several factors affect the length of the incubation 
period— breed, age of eggs, size of eggs, shell quality, and other factors. 
Eggs with shorter incubation periods should be set later than those re- 
quiring long periods of incubation. When the procedure is correct, all 
chicks should hatch at the same time. 

Another suggestion: If eggs from Leghorns and meat-type birds are to be 
set in the same machine, the Leghorn eggs should be set so they hatch 
last. A Leghorn chick from a 24-oz/dozen (56.7 gm/each) egg will de- 
hydrate faster after hatching than one from a 24-oz, meat-type egg. 
Hatching Leghorn chicks last will shorten the period from hatchery to 
farm. 

Position of Eggs During Hatching 

Most commercial incubators provide for keeping the eggs in a horizontal posi- 
tion during the last two days of incubation in the hatcher compartment. Al- 
though they will hatch as well if kept upright with the large end up, this method 
does not seem practical because of the space needed by the chicks in the trays, 
once they liberate themselves from the shell. There is no evidence to show that 
changing the position of the eggs at the time they are transferred to the hatchers 
is detrimental to hatchability. 

OTHER FACTORS AFFECTING HATCHABILITY 

Atmospheric Altitude and Hatchability 

In 1944, the author reported that eggs incubated at an altitude of 7,200 ft 
(2,195 m) produced a greatly reduced number of chicks compared with similar 
eggs incubated at an altitude of 700 ft (213 m). This warrants some discussion, 
as many hatcheries around the world are located at high elevations. 

Air varies in its density according to elevation; the higher the altitude, the less 
dense it becomes. Because air weighs less at higher altitudes it exerts less baro- 
metric pressure. When adr expands, as at higher altitudes, a cubic volume contains 
less oxygen. Figures are shown in Table 8.10. 

Research has shown that hatchability of chicken eggs is reduced as the altitude 
at which they are incubated is increased. However, for altitudes under 2,500 ft 


TABLE 8.10 


RELATIONSHIP BETWEEN ALTITUDE. OXYGEN CONTENT 
OF AIR, AND BAROMETRIC PRESSURE 


Altitude above 
Sea Level 
Ft M 


Baronwtric Reduced Weight of 

Pressure Air (or Oxygen) 

In. of Hg ^ 


0 

2,000 

4.000 
G.OOO 

8.000 
10,000 
12,000 


0 

609 

1,217 

1,829 

2,438 

3,048 

3,658 


29.92 

27.92 
25.84 
23.98 
<> 2.22 
ioiis 

19.03 


0 


11.2 

16.4 


26.2 

30.7 



88 


COMMERCIAL CHICKEN PRODUCTION MANUAL 



FEET ABOVE SEA tEVEL 

FIG 8 1 RELATIONSHIP BETWEEN ALTITUDE AND HATCHABiLtTY 


(762 ra), the reduction is so slight as to be seldom noticed But when the altitude 
IS over 3,500 ft (1,067 m), the loss in hatchability becomes an acute economic 
problem Fig 8 1 shows the reduction m hatchability at increasing altitudes based 
on a hatchability of 80% at sea level 

Stephens and Pfoog in Peru (3,500 ft (1,067 m) altitude) built a pressure cham 
ber m which they placed a commercial mcubator By simulating various altitudes 
by pressurizmg the chamber, they were able to produce hatchmg results quite 
comparable to those under natural elevations Pressunzmg to sea level restored 
normal hatchability, this indicates at least one method, thou^ probably not 
economical, of overcommg the ill effects of high altitude mcubation 

Another, and more practical method, has been the mjection of oxygen directly 
into the mcubator in which the eggs are being incubated Wilgus, H S and 
W Sadler, 1954, {Poultry Sci 33, 460), among others, showed that concentra 
tions of oxygen at 23 to 23 5% increased hatchability materially, compared with 
the concentration at their elevation of 5,000 ft (1,524 m) They also showed that 
hatchability at high elevations was quite sensitive to carbon dioxide concentra 
tions between 0 2 and 1 5% 

How to inject oxygen Oxygen is mtroduced mto both the mcubatmgand 
hatchmg compartments by a tube from oxygen cylmders that have a pres 
sure regulator valve and flow meter A gas analysis apparatus is used to 
determme the percentj^e of oxygen m the mixed air within the incubator 
cabmets Readings must be taken several tunes a day to maintain the 
required ratio of oxygen 




FACTORS AFFECTING HATCHABILITY 


89 


An interesting fact associated with high altitude incubation is that the lack of 
:iygen alone may not be the contributing factor. Although some scientists feel 
is a lack of oxygen, others indicate that the amount of carbon dioxide m the 
icubating air is important, while still others associate at least a par o ® ^ 

^xence to air speed and humidity in the incubator. Many feel it is a ac o 
ressurized oxygen. 

Other factors involved with high altitude incubatiori: 
other factors involved with the practical aspect of high al i u e mcu 
and maintaining breeding flocks. 

(1) Strains of chicken vary in their abiUty to hatch at higher 

(2) Hatching time is increased as the elevation incre^es, ®"dently to 
to a deLase in the carbon dioxide content of the air rather than 

the change in the oxygen content. 

(3) Eggs produced by breeder hens kept at high altitudes see p 
duce normal hatches if they are incubated at low altitudes. 

Practical application: This means that breeder 
high altitudes as long as the eggs are incubated a ow 

(4) Altitude has no effect on the fertiUty of the eggs produced by the 

breeder flock. ureeder hens 

(5) If one rears the chicks produced from eggs altitudes the 

kept at high altitudes and the eggs incubated at high altitudes. 

mortality of the growing chicks higher than n » selection is 

(6) Some of the hatchability may ^d Abbott, attacking 

practiced in the breedmg program, but ^ generations of 

this problem, could not restore it to normal after six gen 

experimental breeding at high altitudes. 

Embryonic Mortality Pattern ,„i,nnr the incubation 

Mortality among developing embryos is not uniform g 
period. There are two peaks; . 

(1) During second, third and fourth days of mcu 

(2) During 19th, 20th and 21st days of incubation. second 

Undej normal circumstances, twice as many the blood system de- 

^"od as during the first. It is during the p pping. and hatching 

y®;°Ps; during the second period, pulmon^ r„Cembryo 

^ place. Both periods are critical to the deve op \\Tien there 

to analyze the problem of excessive /rbecomes necessary to 

^e difficulties in attaining maximum homines . critical 

make an analysis of the incubation process, mortal y different from 

periods should be calculated. If the rdative perceniag 
hose given above, with the first criti<^ P”" „ nc follows: 

°od, there may be some indication of the otu ■ be traced to the 

Mortality during f,rst critical period: Generally can 
breeding flock. . , more apt to be due to 

^?or(a//ty during the second cn7(ca/ per 
faulty incubation procedures. 
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Position of Embryo in the Egg 

Normally, the chick embryo develops with the head in the la^e end of the egg 
(near the air cell) and with its head under its nght wing But there are many 
embryos that do not develop in this position These are called “malpositions,” 
and many have been classified and described The more common ones are 

(1) Head in large end of egg 

(a) Head under left %ving 

(b) Head between le^ 

(c) Feet over head 

(2) Head in small end of egg 

(a) Head under left wing 

(b) Head between legs 

(c) Feet over head 

(d) Head not under wing 

Some chicks in many of the above malpositions will hatch, some will not 
Certain incubation practices will affect the incidence of malpositions Of all 
embryos at maturity (18 days) approximately 1 to 4% nviH be malpositioned 
An exammation of the “dead m-shell** will be necessary to determme the per- 
centage of malpositions and the type involved 


Non normal Embryos 

There are many embryos that develop other than normal A partial list of these 
variations is as follows 


small head 
popeye 
one eye 
parrot beak 
crossed beak 


short beak 
crooked neck 
twisted spine 
thickened hocks 
extra leg 


curled toes 
wingless 
clubbed down 
dwarf 

unabsorbed yolk 


A normal number of malposition and deformities are probably due to genetic 
factors not elimmated from the stram, but excessive numbers can be the result 
of deficient rations fed the breeder parents, faulty handling of eggs, and incorrect 
mcubation practices In a cntical examination of reasons for poor hatchability 
their mcidence should be closely established 


Artificial Light Dunng Incubation 

Tamunie and Fox reported an uiterestmg but unconfirmed finding that eggs 
having contmuous exposure to artificial h^t dimng the mcubation process pro 
duced fewer chicks, the hatching period was lengthened and the mcidence of 
embryonic maUormities mcreased 


DISEASES ASSOCIATED WITH HATCHABILITY 
Several poultry diseases which affect the parent breeder flocks are associated 
^vlth hatchability, some establish themselves m the hatchery and mcubators 
throu^ retention of the organisms responsible for the disease Although they are 
discussed m detail m later chapters, the important ones are 
Omphalitis (mudiy chick disease) 

Pullonim (caused by5a/moneWopu/Iorum) 
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Typhoid and paratyphoid {Salmonella infections) 

Mycoplasma (M. gallisepticum and M. synoviae) 

Each of the above has an effect on hatchability, chick quality and livability of 
the chick after it hatches. When any of these are in evidence, there has been a 
failure in the breeding flock, with egg transmission of the causitive organism, or 
unsanitary conditions in the hatcher, so that the disease-producing organisms 
were not destroyed. 


Fumigation of Hatching Eggs During Incubation 
Many organisms locate on the eggshell, in the incubator room, or in the incu- 
bator itself. Formaldehyde gas fumigation will aid in the destruction of many of 
these, but not all. Bacteria are the ones most easily killed. 

Note: See Chapter 9 for details of fumigation. 


Preincubation Heat Treatment to Inactivate Mycoplasma 
A method of killing Mycoplasma organisms in eggs prior to incubation has been 
detailed by H W. Yoder, Jr. of the Southeast Poultry Research Laboratory, 
USDA, Athens, Georgia {Avian Diseases, Feb. 1970). Specific^y for the control 
of Af. synoviae, inasmuch as there is a recognized and practical method of eradi- 
eating M. gallisepticum through elimination at the breeder level, this method is 
described because of its practicability in preventing egg transmission of 
M. synoviae. 


Procedure for heat treatment: Briefly the method is this. 

(1) Hatching eggs are removed from the cool, holding room to a room 
with a temperature of about 72»F (22.2° C) and held there until eggs 

reach the same temperature. 

(2) Hatching eggs are then placed in another comp^ment or room havmg 

a temperature slightly higher than 115 F (46.1 C). , ,, , . 

Caution: This area must have uniform heat. It is cntical. Moderate, 
but adequate, forced-air circulation is a inust. ^o not use a 
thermostat to control the room temperature, for it will kick off the 
heat supply at temperatures below 115 F (46.1 C). The relative 

humidity of this room must be about 70%. 

(3) Eggs are kept in this room (2) for approximately 10 to 14 hours 

Important criterion: The center of the egg 
f4fi and no hieher. The time to accomplish this vnU vary 
icemdtog^o ?he temperature of the eggs when heatmg starts 
hum^diTy^f heated ah. and size of the ^ 36 =- Jh« “ 

incubation. Do not try to heat the <=Egs ^>okcr than 10 hours. 

Such a the interior temperature 

Thermometer needed. It is ncccss^j . , „ 

of the egg be uocurately This 

a thermocouple, a ...jth the bulb Inserted in the 

^re.'srame’sreU atlwintTehere thermometer enters Uie shell. 
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Another method Place the bulb of a thermometer m a glass of 
sand This should give the same readmg as the mtenor of the egg 
Heat lethal at llTF (47 2f*C) The object of the heat treatment is 
to kill the Mycoplasma organisms without damagmg the embryo 
any more than necessary The temperature mside the egg should 
not be allowed to go over 115* F (46 1*C) A temperature of 
117* F (47 2*C) borders on the lethal area, and hatchabihty will 
be reduced to half that incurred durmg recommended treatment 
(4) After treatment, eggs must be cooled quickly, as follows 

Cool the center of the eggs to room temperature, then place them 
m the mcubator 

Effects of heat treatment on tncubatton Obviously, the method of egg 
heating borders on the critical, and two important changes result durmg 
later regular mcubation 

(1) Hatchability will drop 2 to 5% 

(2) Incubation period will be lengthened by five to six hours 

Note Although preincubabon of hatching eggs at a temperature of 
100° to lOl'T (37 8*-38 3*C) will shorten the normal mcubation 
penod, a temperature of 115*F (46 l^C) will weaken the embryo and 
hatching tune will be delayed Allow the chicks ample fame to dry off 
Heat treatment and its effect on resultant chicks This procedure evidently 
does cot affect the quality of the hatched chicks, or increase the mortality 
encountered durmg the growmg penod In fact, mortality is usually less 


ANALYZING POOR HATCHABILITY 


Observation 

Qear eggs 

Bloodnng (embrj oiuc death 2-4 days) 

Dead embr> os 2nd week of incubation 

Hatdi late 


May be caused by 

Infertile 

Very earij mortality 
Diseased breeding flock 
lorubaiisg temperature too high 
Incubating temperature too low 
Old eggs 

Temperature too hi^ 

Temperature too low 
Egg not turned 
Inadequate breeder ration 
Too much COj in air (not enough wn 
Illation) 

Eggs not cooled prior to incubation 
Temperature too low, 1-19 days 
Humidits too low, 1-19 days 
Incorrect thermometer 
Large eggs 
Old eggs 

Temperature too low In hatcher 
Variable room temperature 
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Observation 

Hatch early 

Air cell too small 
Air cell too large 

Fully developed embryo dead with beaH not 
m air cell 

Fully developed embryo dead with beak in 
air cell 

Chicks pipping early 
Chicks dead after pipping shell 

Ch/cks dead after pipping shell 

’Hays not uniform in hatch or chick quality 

Sticky chicks (shell , down sticking to chicks) 

^tickj chicks (albumen sticking to chick 
down) 

Clicks too large 
loo small 

'^PPlcd chlcU 


May be caused by 
Temperature too high, 1-19 days 
Incorrect thermometer 
Small e^s 

Humidity too high, 1-19 days 
Leghorn eggs vs meat type eggs 
Humidity too high, 1-19 days 
Inadequate breeder ration 
Large eggs 

Humidity too low, 1-19 days 
Small eggs 

Temperature too high, 19th day 
Humidity too high, 19th day 
Inadequate breeder ration 
Temperature too high, 20-21 days 
Humidity too high, 20-21 days 
Inadequate breeder ration 
Incubator air circulation poor 
Temperature too high, 1-19 days 
Temperature too high, 20-21 days 
Inadequate breeder ration 
Inadequate air circulation, 20-21 days 
Incorrect temperature, 1-19 days 
Temperature too low immediately after egg 
transfer is made to hatcher 
COj content of air is too high, 20-21 days 
TTiin shelled eggs 
Disease in breeding flock 
Inadequate incubator air circulation 
Eggs of different sizes 
Eggs of different breeds 
Eggs of different age when set 
Disease or stress in some breeder flocks 
Humidity too low, 20-21 da>s 
Temperature too high, 20-21 days 
Down collections not adequate 
Eggs transferred too late 
Temperature too low, 20-21 days 
Inadequate air In hatcher 
Air speed too slow , 20-21 da>s 
Humidity too high, 20-21 d3>s 
Old eggs 
Large eggs 

Humidity too high, 1-19 da>s 
Small eggs 

llumldlt> too low, 1-19 da>s 
Tbfn, porous shells 
E(Ks produced In hot weather 
Variation In temperature, 1-21 da>*j 
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Observation 

Mushy chicks 
Unhealed navel, dry 


Chicks cannot stand 

Unhealed navel, wet and odorous (mushy 
chicks) 

Soft chicks (abdomen) 

Qosed eyes 


Oiicks dehydrated 


Malpositions 


May be caused by 
Unsanitary incubator conditions 
Humidity too high, 20-21 days 
Temperature too low, 20-21 days 
Inadequate breeder ration 
Humidity not lowered after hatching 
completed 

Improper temperature, 1-21 days 
Humidity too hi^, 1-19 days 
Breeder ration inadequate 
Omphalitis 

Unsanitary hatchery and incubators 
Humidity too high, 1-19 days 
Temperature too low, 1-19 days 
Loose down m hatcher 
Down collectors not adequate 
Temperature too high, 20-21 days 
Humidity too low, 20-21 days 
Humidity too low, 20-21 days 
Eggs set too early 

Chicks left in hatcher too long after hatch 
complete 

Continuous light in incubators 
Inadequate breeder ration 



CHAPTER 9 


Operating the Hatchery 


The operation of a chick hatchery involves the production of the largest num- 
ber of quality chicks possible from the hatching eggs received at the hatchery. 
But in addition to this, chicks must be produced economically. Ever-incre^ing 
competition and integration within the industry have made hatchery operation a 
business of small unit margins, and managers must be ever-cognizant of the im- 
portance of the little things that produce top profits. 

Hatchery management will depend a great deal on the classification of the 
hatchery involved as determined by the type of chick hatched. 

These classifications are: 

(1) commercial broiler chick hatchery; 

(2) commercial egg-type pullet chick hatchery; 

(3) breeder-type chick hatchery; 

(4) pedigree chick hatchery. 

Other factors that will involve hatchery management are: 

(1) integration; 

(2) source of supply of the hatching eggs; 

(3) number of breeds to be hatched; 

(4) chick sexing and other services; 

(5) to whom and how the chicks are to be delivered. 


SECURING HATCHING EGGS 

In past years a great number of hatching eggs were purchased by the hatche^, 
either directly from the flockowner, or from egg brokers 

Nowadays, however, the source of supply is vastly different. Most hatcherymen 
have their own flocks of breeder chickens, or at least their own ^^mteed source 
of hatching eggs. But there are still many variations in the source of supply. 

Source of Eggs 

1. Hatchery owns the breeder hens hv 

The breeders may be on hatchery-owned u„tchcrv to 

the flockowner who has entered into an apeem hatcherv ac- 

produce hatching eggs on contract. In the ^tmo^t to 

tually owns the breeders; the flockowner is paid a contracted am 

produce the eggs. See Chapter 10. 

2. Hatchery secures eggs from flockowners nctuallv own both 

in many sections of the d 

the breeders and the a hatchery in predetermined 

some type of contract ov^me birds In ran" cases, how- 

quantities, the hatchery docs not j f]o<.i.o„T,era; that is. the 

ever, the hatchery is Uic poultry- breeder operaUon. 

hatchery may lend money to his^dclH by having the hatcher>- 

and the flockoNSTicr agrees to pay o** " 
make weekly deductions from his egg paymenw. 
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3 Other hatcheries supply eggs 

On occasion one hatchery may have an ovcrsupply of hatching eggs while 
another does not have enough Under these circumstances the hatchery 
with the surplus will sell eggs to the other Such a procedure is quite 
common with large integrators where one person or company may own 
and operate several hatchenes 

4 Hatching egg producing companies are sources of eggs 

In cert^n countries there is still another method of securing hatching 
eggs Eggs are produced by an egg*operating company which has a large 
number of poultrymen under contract to produce hatching eggs for it 
These egg-operatmg companies, m turn, have an agreement to sell a given 
number of hatching eggs each week to unattached hatchenes that are di 
rectly mvolved with chick hatchmg In many instances the eggs may be 
shipped to a hatchery m another country 

Egg Delivery to Hatchery 

Hatching eggs usually amve at the hatchery by truck, although they may arrive 
at some point m the general locality by rail or air As many hatchenes are on a 
program of producing MG negative or MS negative chicks, care must be taken to 
prevent the entrance of these disease producmg organisms mto the hatchery In 
these cases, the hatching eggs received would be negative, and they must not be 
contammated The following rules must be ngidly observed 

(1) Truck dnvers and their helpers must shower and change into clean clothes, 
headgear, and footwear before entering any trucks mvolved with the egg 
transport, or before entenng the hatchery 

(2) All trucks must be disinfected and fumigated with formaldehyde gas before 
eggs are placed m them 

(3) Only eggs that are MG negative or MS negative may be placed in the truck 
Egg Delivery Record 

A system of identifying hatchmg egg receipts must be established This not 
only offers a record for the flockowner or trucker, but is of value to the hatchery 
manager and the hatchery bookkeepmg department 
The delivery record should include 

(1) source of eggs (flockowner, trucker, etc ), 

(2) date eggs are received, 

(3) house, pen, or flock numbers, 

(4) breed or Ime of chickens involved, 

(5) number of cases or number of dozens of eggs received 

In some cases there may be blank hnes on the form for use after the eggs are 
graded and hatched These are to be used for msertmg the following data 

(1) number of eggs graded out, 

(2) net number of eggs set, 

(3) contract or other price per dozen (or unit), 

(4) amoimtpaid, 

(5) chicks hatched, 

(6) percent hatchabilily 
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HATCHERY SANITATION 

Sanitation in the hatchery manifests itself in the production of higher hatch- 
ability and improved chick quality. And chick quality means chicks that not only 
appear healthy at the time they are hatched, but are free of many disease-produc- 
ing organisms that may produce their effects later in the life of the chick. It is 
this latter phase that has brought about the greatest change in hatchery procedure 
during the past few years. Hatching eggs must be produced by healthy breeding 
stock, and chicks must be packed in clean boxes, delivered by clean personnel, 
and in clean trucks. 

Disinfectants 

Disinfectants are most effective in the absence of foreign organic matter. Disin- 
fecting is not a substitute for cleanliness. It is a means of destroying microorga- 
nisms, but only when things are relatively clean to start with. 

Disinfectant specifications: All disinfectants used in hatchery sanitation 
should be 

(1) highly germicidal; 

(2) nontoxic to man and animals; 

(3) effective in the presence of moderate amounts of organic material; 

(4) noncorroding and nonstaining; 

(5) soluble in water; 

(6) capable of penetrating materials and crevices; 

(7) unassociated with pungent odors; 

(8) readily available and inexpensive 

Common basic chemicals used for hatchery disinfecting 
Phenol Derivatives: 
cresols 

hexylresorcinol 

hexachlorophene 

orthophenylphenol 

Iodine: Composed of iodine compounds (iodophors). 

Chlorine: Consisting of chlorine-containing compounds such as: 
hypochlorites 
chloramines 

Quaternary ammonium compounds: 
cetylpyridinium chloride 
benz^konium chloride 
and others 
Formaldehyde: 
formalin 

paraformaldehyde 
and others 

Properties of Disinfectants 

Disinfectants vary in their ability to kill organisms, and in other factors. 
Table 9.1 shows this variability. The code for this table and Table 9.2 is as 
follows: 
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+ Positive property {+ indicates degree of affinity) 

- Negative property 
± Limited activity 

Table 9.1 shows that all the disinfectants listed are bactencidal, but not neces- 
sanly bactenostatic However, their abibty to destroy fungi and viruses is quite 
vanable 


TABLE 9 1 


PROPERTIES OF DISINFECTANTS 


Property 

Chlonne 

Iodine 

Phenol 

Quaternary 

Ammonium 

Compounds 

Formaldebjde 

Bactencidal 

■+ 

+ 

■e 


+ 

Bactenostatic 

- 

- 

4- 

+ 

+ 

Fungicidal 

- 


+ 

± 

4 

Virucidal 

+ 

♦ 

* 

+ 

4 - 

Toiicity 


- 

* 

4 - 

4 - 

Activity with 






orgamc matter 

++-M- 


♦ 

+-M. 

+ 


Source Canadian Dept Agr . Hateherr Sanlution. 1970 


The presence of organic matenal is a deterrent to good disinfection, and the 
ability of a disinfectant to be functional vanes greatly m this respect Formalde- 
hyde gas and phenols have a lower affinity for organic matenal, thus their disin- 
fecting powers are greater. 

Where Disinfectants May be Used in the Hatchery 
Because of their action, certain dismfectants are not practical for some hatchery 
operations Table 9 2 gives the use to which the various disinfectants may be put 


TABLE 9 2 


HATCHERY USE OF DISINFECTANTS 


Use area Chlonne Iodine Phenol 


Hatchery equipment + + 

Water disinfection + 

Personnel * 

Egg washing 

Floor “ " 

Footbaths ~ 

Rooms ^ 

Source Canadiaa Dept Atr., FUtcherr SamUOoo 1970 


Quaternary 

Aznmomum 

Compounds Fonnaldehyde 


FORMALDEHYDE FUNUGATION 

Formaldehyde is a gas, commercially available as a 40% solution m water (37% 
, _el*t) (HCHO) known as formalin, and as a powder, paraformaldehyde, con- 
^ 91% formaldehyde When formalin is volatilized, or paraformaldehyde is 
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heated (and volatilized), formaldehyde gas is evolved. It is quite toxic, with an of- 
ficial tolerance of 5 ppm in air; inhalation should be avoided. The skin is very 
sensitive to formalin, and there should be no direct contact. 


Directions for Use of Formalin 

The liberation of formaldehyde gas from formalin is increased in the presence 
of potassium permanganate. Use an enamelware or earthenware vessel of large 
capacity, necessary because of the boiling, foaming action when mixed with per- 
manganate. Do not use vessels that will crack. Place the vessel in the area to be 
fumigated and add the potassium permanganate; then add the formalin. 

Caution: Never add the permanganate to the formalin. Heat is generated 
when the two chemicals are combined, and care should be taken. Formal- 
dehyde gas is generated quickly; do not allow the fumes to get into the 

Allow the fumigation to continue for from 10 to 30 minutes, depending on the 
type of area fumigated. 

Formaldehyde Fumigation Concentration 
The amount of formaldehyde gas liberated in a given space determines the con- 
centration. The normal, or single strength, is the result of mixing 40 cubic centi- 
meters (1.36 fluid oz) of formalin with 20 gm (0.71 oz) of potassium perman- 
ganate for each 100 cu ft (2.83 cu m) of space. This is sometimes known as IX 
concentration. Other concentrations are 2X (twice the above amounts), and 3X 
(thrice the above amounts). Table 9.4 shows various concentrations, and where 
each should be used in hatchery fumigation. 


Directions for Use of Paraformaldehyde 

Paraformaldehyde, a powder, should be placed in an electric generator (skillet 
or pan) with the thermostatic control set at 450°F (232°C). Allow the gas to 
liberate for 10 to 30 minutes according to Table 9.4. One pound (454 gm) of 
paraformaldehyde in a skillet will release its formaldehyde in 20 minutes. 

Important- An electric switch to turn off the generator should be on the 
outside of the compartment or room, as it is usually impossible to get into 
the area during fumigation. 


Temperature and Humidity for Maximum Formaldehyde Disinfection 
The efficacy of formaldehyde gas is increased in the presence of heat and mois- 
ture It is impossible to get maximum results unless the temperature of the area 
to be fumigated is 75°F (23.9'’C), or higher, and relative humidity is 75% or 
more. At lower room temperature and relative humidity, formaldehyde gas is not 
an effective fumigant. 

Neutralizing Formaldehyde Gas svilh Ammonium Hydroxide 
In certain instances it U necessary to slop the action of formaldehyde ga.s after 
the reouirod oeriod of fumigation. Usually tins may be accomplished by opening 
the alMnmkes "n the incuta^tors or rooms, but often this method is too slow. 
Ammonrum hydroxWe may be used to expedite the process A solution of 2G to 
aotTot ammonia should be used. Check to see how much formalin was used. 
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then spnnkle this same amount of ammonium hydroxide on the floor of the afea 
fumigated The ammonium hydroxide will neutralize the formaldehyde 

Recommendations for Formaldehyde Fumigation 
Two parts (by volume) of formabn are mixed with approximately one part (by 
weight) of potassium permanganate This will produce complete expulsion of the 
gas When the reaction is complete, a dry, bro\vn powder will be left If the resi 
due is wet, not enough potassium permanganate was used, if the residue is purple* 
too much potassium permanganate was added 
Table 9 3 gives the amount of formalin and potassium permanganate needed for 
each 100 cu ft (2 83 cu m) of space, along with the amount of paraformaldehyde 
needed to produce a comparable amoimt of gas 


TABLE 9 3 


FUMIGATION t-EVEUS PER 100 CU FT {2 83 CU M) 


Strength 

To Produce Formaldehyde Gas 
(Mix Together) 

To Produce 
Equivalent Amount 
of Formaldehyde Gas 

Formalin 

Potassium 

Pennanganate 

Paraformaldehyde 

Powder 

Co 

Fluid 

Oz 

Gm 

Oz 

Gm 

OZ 

Sin^e (IX) 

40 

1 35 

20 

0 71 

10 

0S6 

Double (2X) 

80 

2 71 

40 

1 41 


0 71 

Tuple (3X) 

120 

4 06 

60 

2 12 

30 

106 

(8X) 

200 

6 76 

100 

3 53 

50 

1 77 


Strength of Formaldehyde Fumigation 

Varying concentrations of formaldehyde gas are needed under different condi 
ditions In some instances the gas is lethal to disease organisms, but is also detfi 
mental to the embryo Under such circumstances the lowest effective concentra 
tion must be used Furthermore, the length of the penod of fumigation also is a 
factor, the longer the penod, the greater the effectiveness from a disinfecting 
standpoint, but also the more cntical from an embryological and chick standpoint 
Table 9 4 shoivs the recommendations for formaldehyde fumigation under vary 
mg conditions 

Special Directions for Fumigation 

Fumigation of eggs soon after laying Fumigating wth 3X concentration 
for 20 minutes will kill about 97 5 to 99 5% of the organisms on the 
shells of brown eggs, and about 95 to 98 5% of those on white eggs, the 
difference probably bemg due to the fact that b^o^vn eggs have a thicker 
cuticle which absorbs more gas 

As the population of organisms on the shells of eggs is greater in the 
summer than m the winter, the destruction by the gas ivill vary A higher 
percentage will be killed in the summer However, the types or organisms 
are different during the two seasons 
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TABLE 9.4 


FORMALDEHYDE FUMIGATION CONCENTRATION RECOMMENDATIONS 


Fumigation of 

Concentration 
of Fumigant 

Time to 
Fumigate 
(Minutes) 

Neutralizer 

(Ammonium 

Hydroxide) 

Hatching eggs immediately 
after they are laid 

3X 

20 

No 

Eggs in incubators 
(1st day only) 

2X 

20 

No 

Chicks in hatchers 

IX 

3 

Yes 

Incubator room 

IX, 2X 

30 

No 

Hatcher, between hatches 

3X 

30 

No 

Hatcher room, chick 
room, between hatches 

3X 

30 

No 

Washroom 

3X 

30 

No 

Chick boxes, pads 

3X 

30 

No 

Trucks 

5X 

20 

Yes 


Fumigation of the incubators: Formaldehyde gas is toxic to developing 
embryos, particularly during the period between 24 and 96 hours of age, 
a critical period in the life of the embryo. To prevent embryos from be- 
ing weakened during this critical period, eggs should be fumigated only as 
soon as they are placed in the machines. They should be fumigated at 2X 
strength for 20 minutes. Normally, this fumigation is the only one neces- 
sary before the eggs are transferred to the hatcher. 

Fumigating chicks; Fumigation of chicks is not recommended. However, 
with omphalitis outbreaks in the hatchery it may be necessary in order to 
get the disease under control. Formaldehyde fumigation colors the down 
of the chicks a deep orange, often noticeable by the customer. Chick 
fumigation should be considered an emergency measure only. 

Fumigation between hatches: After the chicks have been removed from the 
hatchers, and the trays washed, the hatchers, trays, hatcher room, and 
wash room should be fumigated with formaldehyde gas at the concentra- 
tions given in Table 9.4. 

Fumigating chick trucks; Because it is difficult to raise the temperature and 
humidity in the chick truck at the time of fumigation, concentration of 
the formaldehyde gas should be increased to 5X. Thoroughly clean the 
chick truck first. It may be advisable to construct a lent that mil quickly 
cover the truck and the chassis. Fumigation can then bo completed in- 
side the tent, disinfecting the complete van. 

CONTINUOUS SANITIZING IN THE HATCHERY 
A new method of hatchery sanitizing known ns continuous sanitizinp is now in 
process of investigation. The procedure embodies the injection of certain sanitiz- 
ing agents into the air ventilation duels so that they are dteeminaled continu- 
ously to various hatchery rooms. Chlorine<ontaining or iodinoH^ontaining prod- 
ucts are used ns the sanitizing agents. Early rcse.irch work indicates that the 
aanitirers vnr>' in their ability to control certain dise.-ue.producing organiims; 
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some are more effective for coliforms, some reduce the incidence of certain other 
bacteria 

Chlonne injections into the air ducts present a unique method of accomplishing 
hatchery sanitation Iodine products act similarly, boivever, they do have the dis 
advantage of staining the matenals with which they come in contact At low 
levels there is little discoloration, but the sanitizing effect may be limited 


HATCHERY DISEASE-CONTROL PROGRAMS 
There are several disease control programs that are a part of the hatchery opera 
tion These call for special procedures, some of which are quite complicated, but 
must be followed 

Salmonella Pullorum Program 

Pullorum is an egg transmitted disease Although there is a definite program of 
elimmatmg earner birds from the breeder flocks producing hatchmg eggs, it does 
not mean that management m the hatchery can become lax Certain sanitary pre 
cautions must be followed 

(1) Follow the formaldehyde fumigation program explicitly 

(2) Purchase only eggs produced by pullorum free breeder flocks 

(3) Set only pullorum free eggs m the hatchery 

(4) Employees should shower and change mto clean clothmg before enter 
mg the hatchery 

(5) Keep other than approved personnel out of the hatchery 
Remember There are other Salmonella organisms that affect the chicken in 

a way similar to pullorum Typhoid and paratyphoid organisms are ex 
amples Sanitation rules in the hatchery are identical, regardless of the 
type of Salmonella being regulated 

Mycoplasma Gallisepticum, S-6 Negative Program 
AT galhsepUcum is the organism responsible for PPLO, a respiratory disease af 
fecting the air sacs of the chicken The hatchery is involved with certain aspects 
of a program to elimmatc the disease m newly hatched chicks M gallisepticum 
organisms are egg transmitted, and this route is the usual avenue for transmission 
from adult birds to day-old chicks 

The presently accepted method for the control of Af gallisepticum is by ehmi 
nation, that is, ehmmation from the breeding flocks by testing individual birds by 
the serum agglutmation method, and by carrymg out a samtation program that 
will not permit reinfestation of hatching eggs or the newly hatched chicks See 
Chapter 41 The hatchery phase of this sanitation program should encompass the 

following ^ ^ 

(1) Secure Af gallisepticum, S 6 negative hatching eggs only 

(2) Hatch only S-6 negative eggs m the hatchery 

(3) Use only new, clean chick boxes and chick box pads 

f41 All personnel must shower and change to clean clothing, including foot 

wear and caps, pnor to entering the hatchery 

(5t FoUow the formaldehyde gas fumigation procedure ns outlined This in 

eludes the fumigation of all service eqmpment as racks, dolhes, etc 
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(6) Have only one entrance and exit to the hatchery. Keep all other doors 
locked. 

(7) Place a large, deep disinfecting footpan and scrub brush inside the entry 
door. 

(8) Disinfect and fumigate chick delivery trucks before loading them with 
chicks. 

(9) Use an incinerator to dispose of hatchery refuse, or place material in plas- 
tic bags and remove from the hatchery area. 

(10) Construct a fence around the hatchery area, at least 100 ft (30 m) from it. 
Post security signs, and keep all gates tightly locked. 

(11) Regular examination of pips and cull chicks required: 

As a precautionary measure to assure that breeders have not become 
infected with MG, as evidenced by the passage of antibodies through 
the egg to the chick, a small percentage of the pips and cull chicks 
on each hatcher tray should be blood-tested. This serum test is only 
for the presence of antibodies, indicating whether or not the breeder 
flock has had the disease. As it takes several days after infection in 
the breeder for the antibodies to make their appearance, the chick 
test is not a reliable indication that the breeder flock is clean. But if 
the chick test is positive (antibodies present), it is definite that the 
breeders have been infected, and as a result some chicks will be car- 
riers. See Chapter 41 for details of test. 

Mycoplasma Synoviae (MS) Program 

This organism can be completely eliminated by programs followed for the con- 
trol of M. gallisepticum. This method and the method of heat-treating the hatch- 
ing eggs just prior to incubation are used. Only one need be followed: 

(1) Follow the program outlined for A/. galUspeticum to eliminate the M. syno- 
viae organism from the breeder flocks. 

(2) Heat-treat the hatching eggs prior to the time they are placed in the incuba- 
tor. See Chapter 8 for this procedure. 

HANDLING HATCHING EGGS 

The handling of hatching eggs prior to setting and setting the eggs require cer- 
tEun procedures, to pve some assurance that hatchability will be high. 

Cooling Hatching Eggs 

Eggs to be held several days prior to setting should be kept in a cool room, the 
temperature being 65°F (18.3° C) and the relative humidity about 75%. But once 
the eggs are received in the hatchery they should be cooled gradually, rather than 
suddenly, to the above temperature. The recommendation is that they be kept at 
room temperature for from 5 to 6 hours prior to placing them in the cool room. 
This allows the interior temperature of the egg to decrease gradually, thus limiting 
the stress on the embryo. 

Excessive dehydration of hatching eggs can take place in the cooling room un- 
less the relative humidity is maintained at a high level, somewhere in the neighbor- 
hood of 75%. Although dehydration of the egg contents will be less at humidities 
higher than 75%, the added moisture will be absorbed by the corrugated paper 
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used in constructing egg cases, making them so soggy that they cannot be easily 
handled 

Hatching eggs should be protected from excessive drafts in the egg holding 
room Egg cases with holes cut in the sides offer the best means of holding eggs 
However, many eggs now arc collected on egg flats in the chicken house, and they 
remain on these in the egg holding room Such egg flats and eggs should be cov 
ered to prevent excessive dehydration as a result of rapid air movement in the egg 
holding room 

Gradmg Hatchmg Eggs 

Some eggs are graded for quality and size m the hatchery, others are not The 
decision depends on the type of eggs, breed, and whether they are the product of 
an integrated operation 

Broiler type hatching eggs Eggs from which commercial broiler chicks are 
to be hatched may or may not be graded The following situations are 
involved 

(1) When broiler chick production tspart of an integrated operation 

When the complete production operation is integrated, there is little 
to he accomplished by egg grading The process is costly, and most 
integrators would rather the expense be eliminated, even though the 
resultant chicks may be of slightly inferior quality and some smaller 
in size 

(2) When broiler chicks are sold to poultry customers 

In these cases, chick quality is of utmost importance Small chicks 
will be objectionalbe to the customer, therefore, many of the hatch 
mg eggs must be graded and the small ones removed This process is 
particularly applicable during the first few weeks the breeder hens 
are producing hatching eggs, for the egg size is naturally smaller dur 
mg this period 

Egg type hatching eggs Hatchmg eggs that are to be used for the produc 
tion of commercial laying type pullet chicks generally are graded for size 
and quality Most such chicks are not a part of an integrated program, and 
must be sold to poultrymen who are in the business of producing commer 
cial Like begets like, and any imperfections m the extenor quality 

of the hatching egg-^hape, shell imperfections or shell quality— are likely 
to be reproduced by the next generation 
Breeder type hatching eggs Certain poultrymen are mvolved with develop 
ing and merchandising breeder ^pe chicks Many times pedigree hatching 
IS involved Under these arcumstances egg weight and quality are of the 
greatest importance and eggs must be graded carefully 

How Hatching Eggs are Graded 

Hatching eggs are graded for weight automatically There are many machmes 
on the market that sort eggs according to designated sizes Some are capable of 
gradmg only a few SO-dozen cases per hour, others will handle 60 or more 
Eggs are picked up from the egg flats by a pneumatic egg lift which removes an 
entire layer of 30 to 36 or more eggs at one time They are then placed on the re 
cciver^end of the grader, the sorting process takes place, and eggs are placed di 
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rectly in the incubator trays by hand. Some egg graders are equipped with egg 
candlers which may be used for detection of eggs with thin shells, cracked shells, 
and other imperfections. 

Traying Hatching Eggs 

Eggs may be placed in the incubator setting trays either before or after they are 
cooled. Usually they should be trayed as close to setting time as possible. How- 
ever, this procedure places a heavy load on the labor requirement during a rela- 
tively short period of time. A better method is to tray eggs each day, placing the 
trays in special holding racks designed for this purpose. After traying, the racks 
are returned to the cooler room for further storage at a reduced temperature. 
Recording the source of eggs: At the time the eggs are trayed, a record 
should be made of the source and type involved. Small cards that fit into 
a card holder on the tray should be used. All the necessary data regarding 
the eggs should be written on the cards. If egg settings are made twice- 
weekly, these cards usually are numbered 1 through 6 to correspond to 
the 6 settings of eggs in the machines at 1 time. 

Use the number 1 card for the first setting, number 2 tor the next, etc. 
These numbers make it easier to select the correct egg trays when the eggs 
are transferred to the hatcher after 19 days of incubation. 

Warm Eggs Prior to Setting 

Approximately 6 hours prior to placing hatching eggs in the incubator they 
should be moved from the egg-cooler room to a room with a temperature of about 
72°F (22.2’C). It is advantageous to warm eggs before placing them in the incu- 
bator. Placing cool eggs in the machine lowers the incubating temperature for 
several hours, thus delaying the hatching time of the eggs already in the machine. 

Setting Eggs 

The time that chick trucks are to leave the hatchery will determine the time 
that the eggs should be set. Chicks should be at the customer’s farm, and on feed, 
between 12 and 18 hours after the hatch is “pulled." Chicks will have to be re- 
moved from the hatcher at 9 to 10 PM, inasmuch as chicks should be delivered 
early the following morning. Eggs should be set at a time that will allow chicks to 
hatch and dry off prior to 9 to 10 PM. This will mean the average egg setting time 
will be about 5 to 6 PM previous. 

Remember: Some eggs, as those from Leghorns, require loss than 21 days 
to hatch; others, depending on age, shell quality, size, and other factors 
will require more or less than 21 days of incubation. 

Important; When eggs that arc from different breeds, or have different in- 
cubation periods, arc being set they should be placed in the incubator so 
that all chicks hatch at the same time, c.g„ eggs from Leghorns should be 
set later than those from meat-type breeders. 

Allow lime for halchcry chores: Certain hatchery jobs are time^ronsumlng. 
Detoeing, dubbing, sexing, and other tasks require many hours of labor, 
and cannot be done simultaneomly. When planning the hour to set eggs, 
ample lime should be allowed for these chores after the chicks hatch. 

Chicks should not be delivered on a holiday or on Sunday: Watch Oie chick 
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delivery day Eggs should not be set so the chicks will have to be delivered 
on a holiday or on Sunday 

INCUBATOR AND HATCHER OPERATION 
Good hatches are a must in the hatchery program A small change here and 
there in the actual incubation procedure will often improve hatchability Remem 
ber, additional chicks cost little, high hatchability is the primary basis for a prof 
itable operation 

Operation of the Incubator (1-19 days) 

Follow these general procedures 

(1) Do not fumigate eggs m the setter Normally, eggs in the setter 

should not be fumigated ivith formaldehyde gas However.if “blow 
ups’ are a problem, fumigation should be done immediately after 
each group of eggs is set until the problem is resolved Follow the 
recommendations given earlier in this chapter 

(2) Check the temperature Use a test thermometer and check the mcu 

bator thermometer occasionally If hatches are commg off early or 
late, the thermometer on the machine may be in error 

(3) Watch the humidity Chapter 8 shows the relationship between egg 

size and age and the loss m weight of eggs during incubation Make 
a study of egg evaporation, remembering that eggs should lose ap- 
proximately 10 5% of their weight during the first 19 days of 
mcubation 

Ttansferrmg Eggs 

Eggs must be transferred from the setting trays to the hatchmg trays at the end 
of 19 days of mcubation Usually this mvolves moving the eggs from the incuba 
tion unit to the hatchmg unit (separate hatcher) In the hatcher trays the eggs are 
laid on their sides, and given more room than m the incubator trays 
When to make the transfer Eggs should be transferred when approximately 
1% of the eggs are sbghtly pipped If some of the eggs are pippmg early or 
late, the setting time should be adjusted to compensate for the variation 
How long can eggs be left out of machines^ TVansfemng eggs from the 
setter to the hatcher may take some time, and eggs will be exposed to 
room temperature for several minutes Exposure of no more than 15 to 
20 mmutes will not affect hatchabibty or chick quality The chick at this 
period of development is not overly susceptible to such changes m envi 
ronmental temperature 

Transfer the tray card The mcubator tray card should be transferred to the 
hatcher tray at the time of egg transfer This permits contmuous identifi 
cation of the eggs 

Candling Eggs 

Infertile eggs candled from incubators may have some food value for humans 
In many countnes their use is bmited and under stnct government regulations In 
others as the Phibppmes the parbalJy developed embryo is a debcacy Occa 
Eionally it is a hatchery program to candle the eggs sometime before the end of 
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19 days of incubation and remove the infertile eggs and dead embryos. In most 
large, commercial hatcheries the practice is not followed; the cash return from the 
infertile eggs sold will not compensate for the time and labor involved. The deter- 
mining factor will be the price received for any candled-out eggs, and the percent- 
age of eggs removed. Some experimental work has indicated that the candling 
process reduces the hatchability of the remaining eggs. Certainly some will be 
broken during the additional handling. 

Hatcher Operation 

Once the eggs are transferred from the incubator trays to the hatcher trays, they 
are placed in the hatcher for the last two days of incubation during which time 
the chick liberates itself from the shell. Here the temperature should be lowered, 
perhaps as much as 2°F (1.1°C), and the relative humidity usually increased. In- 
cubator manufacturers have special instructions for these changes. Their direc- 
tions should be followed unless there is evidence that a variation would improve 
hatchability and chick quality. 

The newly hatched chick generates a great deal of heat. Care should be taken to 
prevent heat build-up within the hatcher compartment at the height of hatching. 
Most hatchers have supplementary ventilators that allow a greater intake and ex- 
haust of air at this time. Some have intricate cooling devices. 

Drying the Chicks 

At the time the chick hatches it is extremely wet. Chicks must be allowed to 
dry off in the hatcher, and to fluff out the down. This is a slow process when the 
relative humidity is 75% or more. To speed up the process, the humidity should 
be lowered when all the chicks have removed themselves from their shells. Allow 
approximately 4 to 5 hours for the drying process before the chicks are removed 
from the hatcher. In some instances the temperature may be reduced at the time 
the humidity is lowered. 

Caution: Do not leave the chicks in the hatcher too long. This will tend to 
dry them too much, and the dehydration will lower their vigor and vital- 
ity. Leghorn chicks dehydrate more rapidly than meat-type chicks of the 
same size. 


HANDLING THE CHICK 

Once the chicks have hatched and dried they are ready to be removed from the 
hatcher compartment. This is commonly known as "pulling the hatch.” Several 
matters of importance should be noted: 

Chick Box Sizes 

Chick boxes vary in size. The number of chicks to be placed in a box, the out- 
side temperature, and the shipping distance will determine the dimensions. Vari- 
ous sizes holding 100 chicks arc as follows: 

Standard srinter 22 X 18 X G in. 

Standard summer 24 X 18 X 6 (or 7) in. 

Oversize 24 X 20 X 6 in 
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Many boxes of patented design are on the market Some call for the use of 
staples to hold them together, others have intricate comer folds that can be 
snapped together ivithout stapling 

In most c^es, a box must be separated from the box above it This may be ac 
comphshed by glueing a piece of wood (separator) to the cover Some boxes have 
extensions of the box dividers so that they protrude through and above the hd 
These act as separators, keeping the boxes apart Although most chick boxes are 
constructed of corrugated fiber, some are made of plastic These, unlike those of 
fiber, may be washed, fumigated and reused 

C^ck Box Pads 

Although each box holding 100 chicks is divided into four compartments to 
prevent the chicks from piling in one comer, chicks still need something they can 
hook their toes into to prevent them from slipping around m the box Although 
many materials are used in the bottom of the box, excelsior pads are predomi 
nantly popular These pads come m sizes necessary to fit the box being used As 
each is one fourth the size of the bottom of the chick box, four pads are used for 
each box 

Note Some new boxes do not have dividers, there is but one compartment, 
and the boxes are satisfactory for short hauls 

Removing Chicks from Hatcher Trays 

The method employed to transfer the chicks from the trays to the chick boxes 
will be determined by the type of hatchery involved 

(1) Integrated broiler chick hatchery As chicks usually are not graded m 

such a hatchery, the chicks may be counted as they are removed from 
the trays No additional handling will be necessary unless special 
chores are involved 

(2) Nonmtegrated broiler chick hatchery Chicks from such a hatchery 

nonsally mil be sold to the gpotver Qualsty and an. accurate count 
are important Chicks should be “scooped from the trays” and 
counted and graded later 

(3) Commercial egg type pullet chick hatchery Chicks should be scooped, 

grading and countmg can come later 

(4) Breeder type chick hatchery Chick quality is important Chicks should 

be scooped, gradmg and countmg can be a later operation 

Calculating Number of Chicks Hatched 

\Vhen chicks are scooped from the trays it is still possible to get an accurate 
count of the number of chicks hatched Scoop all chicks except the obvious 
culls Reference is made to the tray card on which will be recorded the number 
of eggs set in the tray Next, count the number of egg? left on the trays (mfertile-, 
dead in-shell, and pipped), and the number of dead or cuU chicks on the tray 
Subtract this figure from the number of eggs set This will give the number of 
chicks hatched, which can be recorded on the tray tag After all the chicks have 
been placed m boxes, the total number of chicks hatched may be calculated by 
addmg the number of chicks hatched as recorded on each tray tag By subtracting 
the “extras" the number of salable chicks may be calculated 
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Hardening the Chicks 

When chicks are first placed in the chick boxes they are soft in the abdomen, 
are not completely fluffed out, and do not stand. They must be “hardened” by 
leaving them in the boxes for 4 or 5 homrs. Such hardening makes it easier to 
grade the chicks for quality, and chicks are more easily vent-sexed. 

Grading the Chicks 

A definite standard of chick quality must be outlined. No chick below the min- 
imum standard must be allowed to go to a customer. The standard should be the 
same for all breeds, and functional in all seasons of the year. Do not cut quality 
when the hatch is poor. 

Some standards for quality are: 

(1) no chick deformities; 

(2) no unhealed navels; 

(3) above a minimum weight; 

(4) not dehydrated; 

(5) down color representative of the breed; 

(6) stand up well; are lively. 

Extra Chicks 

For many years it has been customary to guarantee live delivery of chicks to the 
customer. So as not to complicate any adjustments after they have been deliv- 
ered, the hatcheryman has added “extra” chicks to the order to replace any death 
losses prior to the arrival of the chicks at the farm. The percentage of extras may 
vary from 1 to 4, with 2 about average. The procedure is to place 102 chicks in a 
box, and invoice for 100. Thus, 2 chicks are a direct charge against the cost of 
production. 

Record the data: The following data should be recorded for each group of 
hatching eggs set: 
breed 

number of eggs set 
number of quality chicks hatched 
percent toti hatchability 
munber of “grade-outs” (culls) 
percent “grade-outs” 
percent “extra” chicks given to customer 
percent of chicks invoiced of those hatched 
Final compilations may be made on a weekly, monthly or annual basis, by 
breeds or lines of chickens. Seasonal variation in hatchability and other 
factors may be studied. No hatchery can afford to operate svithout ade- 
quate records. 

Hatchery Services 

More and more the customer is demanding that certain services be performed at 

the hatchery. These may be itemized as follows: 

(1) sexing (4) debeaking 

(2) dubbing (5) vaccinating 

(3) detoeing (6) inoculating 
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Each of these services costs money, unless a chaise is made they may run into a 
large increase m the cost of producing a chick 

CHICK DELIVERY 

Safe and sanitary delivery of the day*old chick is the last of the many hatchery 
operations Worldwde, most deliveries are by truck, although other means of 
transportation are sometimes used in many locations These would include rail 
and air In some instances the customer may pick up his chicks at the hatchery, 
usmg his o%vn means of transportation But most hatcherymen feel they must de 
liver their chicks in a manner acceptable to their standards of disease prevention, 
quality control, and m their own vehicles 

Chick Trucks 

Specialized trucks are used for the delivery of day-old chicks These may be 
custom built or secured from a manufacturer They must have adequate ventila 
tion and a means of enabling the boxes to be stacked and separated 
Size and type The size of the compartment m which the chick boxes are 
placed will vary Some trucks hold only 10,000 chicks, others, as many as 
50,000 or more The size of the truck ivill be determined by the size of 
the hatchery, and of course some large hatchenes have several trucks 
Usually, larger operations hatch chicks on several days of the week, mak 
ing it necessary to have fewer trucks than if hatching were confined to 
two days a week 

There are three main types of truck bodies 

(1) Cab-over In these the cab and the body are one unit, enabhng 

the dnver to sit in the same area in which the chicks are placed 
Usually these jure smaller units holding a maximum of 20,000 
chicks 

(2) Box type Larger units have a box built separately from the cab 

in which the dnver ndes 'Hiese may hold 50,000 or more 
chicks In order to safeguard the birds, special controls that can 
be read in the cab are installed 

(3) Converted buses School buses and those that are similar some 

tunes are used as the framework for chick trucks They may be 
either new or reconditioned As these are eqiupped with special 
ventilators, and sometimes air-conditioners, they lend them 
selves very well to the delivery of chicks 
Ventilation system Several thousand chicks generate a great deal of heat, 
and when chick boxes are confined to a small area, as in a truck body, 
there must be adequate ventilation to remove the heat Special fans, air 
intakes, and exhausts must be provided 
Heated in winter In exceptionally cold climates the chick compartment 
must be heated Water, heated by the truck engine, is the usual source of 
heat, although electnc heaters are sometimes used 
Cooled in summer In the hot months of the year the flow of air throu^ 
the van will not produce adequate coolmg A refngeration ^stem must 
be mstalled to lower the temperature 
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Caution: Most of the ventilating fans used for moving air through the 
chick area are powered by electricity generated by the truck motor. 
When the motor fails, the supply is cut off. Supplementary units, pow- 
ered by gasoline engines, must be installed. A load of chicks is too 
perishable not to take adequate provisions. Even refrigeration units are 
best powered by a separate engine. 

Length of haul: The length of the chick delivery may determine the amount 
of truck cooling needed. If the hauls are short, and can be completed dur- 
ing the early-morning hours, adequate ventilation, rather than refrigera- 
tion, may be all that is needed. 

Disinfecting chick trucks: After each chick delivery the chick truck must be 
thoroughly cleaned, disinfected, and fumigated with formaldehyde gas. 
Never bring unsanitized trucks back to the hatchery area. 

When to Deliver Chicks 

Baby chicks should reach the customer’s farm early in the morning. Not only is 
the weather cooler during this part of the day, but the early arrival allows a full 
day for the chicks to leam to eat and drink, vital necessities in getting them off to 
a good start. 

Log the truck driver: Truck drivers should keep a running log during chick 
deliveries, especially those involving long hauls. They should record the 
time they leave the hatchery, all stops, and time of arrival at the farm. 

Not only does this provide a permanent record, but it keeps the drivers 
more cognizant of their duties to provide fast and safe arrival of the 
chicks. 

Receipt for chick condition at arrival: Every customer should complete an 
“Arrival Condition’’ form supplied by the hatchery. This should include: 

(1) number, sex, and breed of chicks delivered; 

(2) time of arrival at farm; 

(3) number of chicks dead on arrival; 

(4) condition of chicks; 

(5) condition of the brooding facilities on the farm at time of chick 
delivery; 

(6) other comments. ' 

It should be in duplicate, and signed by both the customer and the driver. 

The original is returned to the hatchery;the copy is left with the customer. 

Shipping Chicks by Air 

Many chicks are shipped long distances by air. Special recommendations and in- 
structions are necessary. 

Chick box for air shipments: No smaller than 18 X 24 X 7 in, (45.7 X 
61.0 X 17.8 cm), or having 2800 cu in. (45,884 cu cm) of volume. Punch 
out all the holes in the box. When the air temperature is above 70° F 
(21.1°C), pack 85 chicks to a standard box; when below 70°F (21.1‘’C), 
pack 100 to the box. 
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Timing the air trip 

(1) Get to the airport three hours before the plane is scheduled to leave 

(2) If airline transfers are to be made enroute do not schedule less than 
SIX hours for the transfer Book direct flights if possible 

Type of air equipment used in flight Although subject to change on indi- 
vidud flights and schedules, the following is the usual requirement for 
maximum chick shipments according to the type of plane involved 
(1) Passenger flights 


Make of Plane 
B707 
DCS 
B727 
Caravelle 


Maximum Number of 
Boxes That Can Be Shipped 
40-50 
40-50 
25 
10 


(2) Freighters Freighter lines vary in their ability to transport chicks 
Check the earner previous to making any shipments Some factors 
involved are 

100 boxes represent maxinium loads 
Pallets are used for loadmg 

Igloos are sometimes not acceptable for shipping chicks by air 
Check the earner, ask where the chicks are to be earned m the 
plane Belly compartments may not be ventilated Never load 
chicks in the same compartment with dry ice 
Instructions at the airport Probably more chicks die or are damaged at the 
airport than in the plane Extreme precautions must be taken Comply 
with the foUowmg 

(1) The captain of the airliner must be informed that chicks will be on 
board 

(2) Keep chiclis m the shade 

(3) Keep chicks away from drafts 

(4) Do not allow chick boxes to stand outside m cold weather, or m the 
sun at any time 

(5) Do not cover chick boxes with a tarpaulin Never place boxes in a 
comer of a room Keep m a well ventilated room inside the cargo 
buildmg 

(6) Don’t stack boxes over 8 high The heat buildup is too great 

(7) Never allow the boxes to become wet They will collapse 

(8) Don’t stack other cargo on top of chick boxes Leave air space 
around the boxes This is a must 

(9) Keep boxes level at all times 


CLEANING THE HATCHERY BETWEEN HATCHES 
Cleaning the hatchery between hatches is of primary importance The process 
must be complete, every piece of equipment must be thoroughly vacuumed, 
scrubbed, disinfected, and fumigated There are no shortcuts 



OPERATING THE HATCHERY 


113 


Cleaning the Hatchers 

(1) Remove all racks, trays, and carts. 

(2) Vacuum the inside and outside of the hatchers. 

(3) Wash the inside and outside of the hatchers. 

(4) Scrub the inside walls with a suitable disinfectant. 

(5) Return all racks and clean trays from the washroom, and fumigate with 
formaldehyde at 3X strength 

Cleaning the Hatcher and Chick Rooms 

(1) Vacuum all debris from the floor and walls. 

(2) Wash all floors and walls, then disinfect. 

(3) Wash and disinfect equipment other than hatchers. 

(4) Fumigate room and equipment with formaldehyde at 3X strength. 

Cleaning the Hatcher Trays 

All hatcher trays, carts, and racks should be moved to the washroom, washed 
thoroughly, dipped in a disinfecting solution, then retmned to the hatcher com- 
partments (where they are to be fumigated). 

Cleaning the Wash Room 

(1) After all hatching trays and portable equipment have been washed and dis- 
infected and taken out for fumigation, remove all debris from the wash- 
room, Empty the drain trap. Either incinerate the material removed, or 
place it in plastic (or similar) bags, and remove it from the hatchery. 

(2) Next, wash and disinfect the ceiling, waUs, and floors. Do not forget that 
tfie washroom prohahfy wiff he the most infectious area in the hatchery. 

(3) Fumigate the room with formaldehyde at 3X strength. 
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One of the implications of hatchery management is that cosf management 
should be the cntenon of a good operation The manager who can reduce his costs 
to the minimum will have accomplished one of the greatest of feats Too often 
the selling price of the chick is geared to factors that are uncontrollable, profit will 
be mcreased only by a reduction of the costs of production 
There are many factors mvolved m hatchery management But there is more 
than just knowmg what these factors are, there must be a system to bring them to 
the attention of the manager on a regular basis Appraising these reports and 
havmg the ability to make corrections or adjustments when necessary is the prime 
function of a capable manager 

SECURING HATCHING EGGS 

A constant supply of quality hatchmg eggs is a requisite for a profitable hatchery 
operation Because hatching eggs usually cannot be purchased on the open market, 
a careful program must be projected to assure that flockowners will supply a 
definite number of hatchmg eggs at specified times The supply must be adequate 
to produce all the chicks that can be sold, yet there must not be an excess that 
would have to be liquidated as market eggs at a salvage price 

Detemuiung Hatchmg Egg Need 

A sales projection must be made This mvolves charts and graphs showmg the 
estimated number of chicks, by breeds and sexes, that will be sold each week 
during the next 18 months It must be kept current, and extended regularly to 
encompass an 18 month period 
The sales projection '^is is based on the foUowmg 

(1 1 Past history of weekly sales 

What were the sales last year‘s 

(2) Cyclical demand for chicks 

Are there seasonal demands for chicks resultmg in greater sales 
durmg one or more penods of the year*^ Will sales be greater or 
smaller durmg the next year than last year’ These must be con 
sidered m makmg the projection 

(3) Market potential 

What percent of the market (total chick demand) will your hatchery 
get’ Are your sales keeping pace with mcreased needs m the 
mdustry’ 

(4) New customers 

Will new customers be Crom those with new poultry enterpnses, or 
will they be former customers of competitors’ Make a list of all the 
possible customers m your trade temtory Which ones do you now 
sell’ Which ones should you be selling"f 

(5) Is your hatchery a part of an mtegrated operation’ 

Chick sales projections wiU be on a different basis when the hatchery 
IS a part of mtegration In these cases the number of chicks needed 


114 




HATCHERY MANAGEMENT 


115 


each week will be determined by the number of broilers to be pro- 
cessed, or the number of commercial, egg-type pullets necessary to 
produce a given quantity of market eggs. 

Table showing hatching eggs produced per breeder bird: Once the weekly 
chick sales potential has been detailed, next determine the number of 
breeders necessary to produce the hatching eggs. A table is necessary to 
make the calculation. This table will show the number of hatching eggs 
produced per bird, per week, and projections may be made stowmg the 
total number of hatching eggs produced by all breeder flocks. The weekly 
egg production must be adequate to produce the required number of 
chicks. Refer to Chapter 23. 


Securing Hatching Eggs From Hatchery-owned Farms 
When the supply of hatching eggs comes from hatchery-owned farms, there is 
only the need to house as many breeder pullets as will be necessary to produce 
the required number of eggs. However, determmmg the number is an intricate 
project-one that will require many hours of work if there is to be ^surance that 
the supply of hatching eggs wiU meet the demand and that there will be no over- 
production. When many farms are involved, the process becomes more compli- 
cated because only birds of one age may be practical at each unit; birds of other 

ages will have to be on other farms, , . , , ^ 

Securing Hatching Eggs Through Contract.-When the “ry does not own a 
poultry farm or farms it must make some arrangement with other poultrymen for 
its e^ supply. Such poultrymen usually wfll provide the bmldmgs, equipment, 
and labor necessary to raise the pullets and cockerds, and keep the puheU in egg 
production. The hatchery usually wiU furnish the 

with the feed and medications necessary to grow the buds. Under toese condibons 
the hatchery and each flockowner wiU enter into a contract. Under such an agree- 
ment the tatcheryman wiU own the birds at all times; the 

tracts to furnish the houses, equipment, md labor necessary to care for the buds. 
There are two types of contracts, involving, 

(1) Growing birds 

(2) Production birds 

Examples of each are given below: « 

Breeding Stock Growing Contract.-FoUoiving is one type of contract. 

PULLET FEEDING CONTRACT 

This AGREEMENT made this day of — ^ by and be- 

Jhu AGRE ^ company exisUng under the laws of the state of 

central offices located at hereinafter 

and of fhe City/Toivn of 

referred to as . state of an 

herei^^ - the ■‘GROIVER.” 

WITNESSETH; 

Town of * County of, » 
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WHEREAS, GROWER and 0\VNER desire to contract with one another 
whereby GROWER will grow and raise said pullets for OWNER 
NOW THEREFORE, the parties hereto agree as follows 
A OWNER AGREES 

1 To deliver to GROWER on or about 

IQ as the first flock of birds to be raised under this contract, and 

thereafter to deliver chicks (the number of which is to be determined by 
OWNER m its sole discretion) to GROWER from time to time as replace- 
ment flocks, subject, however to the termination provisions hereinafter 
contauied, and to furnish to GROWER the necessary feed, vaccmes, and 
sanitation products necessary to raise said birds to necessary age to be 
moved to laying farm 

2 To extend to GROIVER full cooperation and supervision in 
operation 

3 To select the date and arrange for the marketing or moving of the 
birds as GROWER’S J^ent 

B GROWER AGREES 

1 To furnish all land, buddings, equipment, fuel, electricity, labor, 
litter, and facilities 

2 To use products from OWNER exclusively for use m growing these 
pullets, to follow OWNER’S Feeding, Management and Sanitation Pro 
gram, and to give his best care and attention to the operation 

3 To keep the birds, feed, medicme, and sanitation products separate 
and apart from all other poultry 

4 To return to OWNER unused feed, feed sacks, medication, and 
sanitation products for credit against pullet costs 

5 That if any of the followmg acts or events occur, this contract shall 
at OWNER option immediately terminate and the GROWER does hereby 
grant unto OWNER the nght to come upon the premises where the birds 
are situated, without Court Order or other Wnt, and to immediately take 
possession of all chickens, feed, medicine, and sanitation products placed 
with the GROWER by OWNER and to dispose of same as OIVNER, in its 
sole discretion, shall determine, to wit 

(a) In the event GROWER for any reason removes from the above 
described premises, the chickens, feed, medication, or sanitation 
products, 

(b) In the event OWNER, or its assigns feels unsafe or insecure in the 
manner m which the GROWER performs this contract, 

(c) In the event the GRO\VER m any manner encumbers or assigns 
said chickens, feed, medication, or sanitation products, 

(d) In the event OWNER m its sole discretion, feels GROWER is 
improperly or neglectfully feeding, watering, or otherwise canng 
for said diickens Upon termination of the agreement for breach 
of a condition mentioned herein, OlVNER minimum profit 
guarantee is void and GROWER does hereby fully release 
OWNER and its assigns from any claims of any kind or character 

C BOTH OWNER AND GROWER AGREE 

1 In the event of death of the buds at any tune pnor to the tune 

they are picked up from the GROWER’S premises, GROIVER assumes any 
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losses due to expenditure of labor, use of land, facilities, and equipment, 
and the cost of any fuel; OWNER assumes the loss of chicks and the cost 
of feed and other supplies furnished by OWNER. 

2. It is understood and agreed that ail chicks and supplies furnished 
by OWNER, are, and shall remain the sole and exclusive property of 
OWNER. 

D. Upon full performance of this contract by GROWER, OWNER 

guarantees that the GROWER shall receive per week times 

the number of weeks kept by GROWER under this contract. Nothing will 
be paid for birds that are culled out during moving. 

E. The GROWER shall also receive an additional • 


GROWER 


OWNER 


WITNESS 

Note: The above contract form is an example only, and is not to be construed 
as legal, binding, or permissible everywhere. Legal help should be secured 
before W contract is prepared for use. But the above contract does show 
the detail that is necessary in these contracts; some are even longer and 
more involved. 

Hatching Egg Production Contract.— Although a great part of a hatching egg 
contract S identical with the growing contract, there are certain paragraphs that 
are necessarily different because the PRODUCER (term used, rather than 
GROWER) is involved with the production of hatching eggs rather than of ^ow- 
ing chickens. Some of the paragraphs necessary to deal with this situation are 

“ ^arPick up hatching and market eggs at the PRODUCER’S farm no less 

than twice weekly. „ j j r i 

(2) Provide transportation tor salable cull birds and fowl from the 

PRODUCER’S farm. 

Payment from the OWNER to the PRODUCER 
A. The OWNER and the PRODUCER mutually agree that the OWNER 
will compensate the PRODUCER for goods and services provided under 

flat mte of .cents per bird, per week untU the breeder 

pulleis attmn the age of bird per week starting when the 

breeding fayem mf-Z^Tweeks of age. the number of birds to be deter- 

“"f ^r”drt[oftatfflat.rate.payment described in A-1 and A.2. 
OWNER a^ees to pay tbe PRODUCER for eggs produced m accordance 

with the ton jin^ ^ batching purposes 

(B) Forsuch «l"all be and are used for marketing as table eggs 
cents per dozen 
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4 Payments from OWNER to PRODUCER in accordance with the 
foregoing are to be made as follows 

Bonus For Good Hatdiability 

Some hatchmg egg contracts involve the payment of a bonus for good hatch 
ability This is an mcentive program to remunerate the PRODUCER (flockowner) 
for doing a good job In sudi cases the contract calls for paying the PRODUCER 
a bonus for hatchability over a base percentage figure For each l%hatchability 
above the base figure the PRODUCER is paid a stipulated amount per dozen 
hatchmg eggs 

Althou^ the method of using the bonus ^stem m contracts calls for additional 
records at the hatchery* the endeavor is worthwhile as it tends to keep hatchability 
at a hi^er level, and to lower the cost of producmg chicks 

Financing the Flockowner 

On occasion the flockoivnet undertakes to operate his own hatchmg egg pro 
ducing enterpnse Not only does he own the land, buildings, and eqmpment, but 
he legally owns the birds However, cash costs usually are financed by the 
hatchery Fmancmg is done uniquely, no actual transfer of money is involved 
The procedure is as follows 

(1) The hatchery furmshes the chicks to the flockowner A chattel mortgage 
may be taken on the buds as collateral 

(2) If the hatchery is a part of an integrated operation, feed to grow the birds 
also may be furmshed under the same conditions as (1), above 

(3) Certain medicaments, vaccines, btter, etc may be furnished to the flock 
owner by the hatchery 

(4) The flockowner agrees to pay off his debt to the hatchery by having the 
hatchery deduct an agreed-on amount from the payment he receives for 
each dozen hatchmg eggs sent to the hatchery 

EGG AND CHICK RELATIONSHIPS 

A part of cost management involves the ability to set the exact number of 
hatchmg eggs necessary to produce a designated number of chicks Variations m 
the hatchability of the eggs from vanous flocks, season of the year, percent culls, 
percent extra chicks, and other factors make this calculation a difficult one 
Therefore, there must be some method for determmmg the number of eggs to be 
set that will consider all of these factors The first part of the computation con 
cems the relationship between “total hatch” and “salable hatch,” as shown in 
Table 10 1 

Example If 100,000 eggs were set, and the total hatchability were 80%, 
80,000 chicks would be hatched However, with 2% “grade-outs” (culls), 
and 2% “extra chicks” the number of “salable chicks” would be 76,863 
fjow to make the above computation 
Step 1 Calculate the total number chicks hatched and subtract the 
number of grade-outs, i c , if two percent, then subtract two 
percent from the number of chicks hatched, as 
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100,000 eggs set 

80,000 chicks hatched (80% total hatch) 

1^600 subtract 2% grade-outs (2% of 80,000) 

78,400 chicks available after grading 
Step 2 For every 100 chicks sold (invoiced), 102 chicks are to be 
shipped. Thus, the chicks available after grading must equal 
102% of those sold (invoiced), as: 

78,400 chicks available after grading 
76 863 equals number salable chicks. 

Divide 78,400 by 102, and multiply by 100. 

Table 10.1 shows the relationship between total chicks hatched and salable 
chicks hatched. 


TABLE 101 


EGGS SET. TOTAL HATCH. AND SALABLE HATCH 


Number 
of Eggs 
Set 

Hatchabilsty 


Total Salable 

Total Salable 

Hatch Hatch* 

Total Salable 
Hatch Hatch* 

Total Salable 

Hatch Hatch* 

iota! Salable 
Hatch Hatch* 

70% 67 26% 

% % 

7S% 72 06% 

% % 

80% 76 86% 

% % 

85% 81 67% 

% % 

90% 86 47% 

% % 

10 

100 

1,000 

10,000 

100,000 

1,000,000 

70 67 

70 67 3 

700 673 

7,000 6.726 

70,000 67,260 
700,000 672,600 

7 5 72 

75 721 

750 721 

7,500 7,206 

75,000 72,060 

750,000 720,600 

80 77 

80 76 9 

800 769 

8,000 7,686 

80,000 76,860 

800,000 768,600 

85 82 

85 817 

850 817 

8,500 8,167 

85,000 81,670 

850,000 816,670 

90 87 

90 86 6 

900 865 

9,000 8.647 

90,000 86.470 
900,000 864,700 


*Bited on 2% cnde^outa (culls) »nd 2% exlns 


COSTS 

Efficiency m hatchery h^ to be 

bookkeeping “"i^^^Xore the method involves some degree of cost 

his costs on a unit basis Furthennore, me estimated at times for 

accounting, although some items in the recoras may 

expediency in amvmg at the cost ligmes hatching, dehvering, and seUmg 

chicks; toe Zt“cLt “(copper chick) of operabng toe vanous segments of toe 
business must be known. The major segmen are. 

(1) Procurement of hatching eggs 

(2) Hatching eggs cost 

(3) Operatmg the hatchery 

(4) Dehvenng the chicks 

(5) SeUmg the chicks 

(6) General and Administrative costs 

Cost to Produce, SeU, and ,es of chick production, an example 

As a starting point in discussing toe Monoinira 
of the vanous costs involved is given in aW J. ^ ^ components of 

In Table 10.2, hatchery costs are broken oo 
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TABLE 102 

BREAKDOVSfN OF HATCHERY COSTS 


Cost per Salable Chsck Hatched 



Commercial Egg type 

Commercial Straight run 

Item 

Pullet Chick 


(nonsexed) BroBer Chick 


Actual 

%ot 

Actual 

%of 


U5S 

Total 

UJS$ 

Total 

Egg procurement 

0020 

1 1 

0010 

1 3 

Hatchmg eggs 

1066(1} 

69 1 

0665(3} 

84 7 

Hatchery operationt^) 

0360 

19 9 

0080 

10 2 

Delivery expense 

0080 

4 4 

0020 

25 

Total 

1526 


0775 


G&A expense 

0150 

83 

0010 

1 3 

Grand Total 

1676 


0785 


Sales costt^) 

0100 

55 



Sales G&A cost 

0030 

17 



Total Sales cost 

0130 




Total procurement hatchery, and 

— 


— 


sales cost 

1806 

100 0 

0785 

100 0 


(1) Es£seUS$48/doz*ti 7S%salzbtelMtcb 

(2) Includes chick se«tnf 

(3) EtfseUSSdOMozea TS% saUble batch 

(4) No tales east for broUer eUeks 

the operation It is impossible to manage a hatchery unless these data are known 
on a regular basis Certain figures, as overhead, G&A expense, and sales expense, 
may be estimated for making the weekly calculations, but must be accurate when 
computing the month-end breakdown 

Althou^ the figures m Table 10^ are for hatchenes of large size and efficiency, 
similar computations may be calculated for other operations 
The largest item on the list is egg cost per chick batched This affects other 
costs materially for it is based not only on the cost of the hatchmg eggs, but on 
the rate of hatchability If more chicks are batched the hatchmg egg cost per 
chick IS reduced The same prmciple affects a reduction m other costs This is 
true because the total cost to hatch, deliver, and sell a chick is arnved at by divid 
mg the total expenses for the week, or month, by the number of salable chicks 
hatched This will be discussed m more detail later m this chapter 

Chicks Hatched Per Case of Eggs 

Table 10 3 gives the number of chicks hatched per case of e^s when the 
salable hatchability of file eggs differs These figures are important because many 
large hatchenes use cases of eggs, rather than dozens, as their cost unit when pro 
cunng eggs, but not for cost analysis 

Costs of hatchmg egg procurement mvolve those costs associated with getting 
hatdimg eggs from the farm to the hatchery They vary with each operation, 
mainly depending on 

( 1 ) Whether the eggs are delivered by the flockowner, or if the hatchery picks 
them up at its expense 

(2) Distance from farm to hatchery 

(3) Whether trucks are refrigerated or not 
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TABLE 10.3 

SALABLE CHICKS HATCHED PER 30-DOZEN AND 
24.DOZEN CASE OF EGGS 


Percent 

Salable Chicks Hatched per Case of Eggs 

Salable 

30-Dozen Case 

24-Dozen Case 

50 

180 

144,0 

55 

198 

158.4 

60 

216 

172.8 

65 

234 

187.2 

70 

252 

201.6 

75 

270 

216.0 

80 

288 

230.4 

85 

306 

244.8 

90 

324 

259.2 

95 

342 

273.6 


Bookkeeping Charges to Procurement 

Procurement cost should Involve a bookkeeping cost center, with the following 
being charged to the account: 

(1) labor, including all benefits 

(2) truck depreciation 

(3) truck operating expense 

(4) other expense (parking, tolls, uniforms, etc.) 

Important: Egg cases, flats, etc., should be charged to hatchery costs 
rather than to procurement costs. 

Calculate Costs on a Per-Dozen-Eggs Basis 
Procurement costs must have a unit for cost analysis. Inasmuch as total egg 
costs are to be on a one-dozen basis, any breakdown should be the same. 

Analysis of Procmcment Costs 

To appraise procurement costs properly, certain figures should be accurately 
calculated on a monthly basis: 

(1) Procurement labor expense pet dozen eggs 

(2) Procurement truck expense per dozen eggs 

The above two items will aid the hatchery manager in comparing his monthly 
costs over a period of time in determining whether his costs are increasing or de- 
creasing. Unless there is a breakdown on a unit basis the figures are meaningless. 

HATCHBUY COSTS 

The hatchery manager talks in terms of cost involved with hatchery operation 
rather than with sale price of the chicks. When he produces an 8-cent (US) broiler 
chick, it means that the total cost of a broiler chick was 8 cents. Thus, money 
management in the hatchery involves costs, and the breakdoivn of these is im- 
portant in lowering the costs. 

In analyzing the cost figures, two general categories must be used: 

(1) Hatching egg cost 

(2) Hatchery operational expense 
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These two are necessary because the cost of the hatching eggs represents the 
largest single item, and is the most variable. "Other hatchery costs" usually are 
quite constant, although there is always room for some reduction through 
greater efficiency. 

Hatching Cost 

The cost of hatching eggs fluctuates, and the percentage of the eggs that will 
produce quality chicks also is variable Because the two factors work together to 
produce a find effect, the "hatching egg cost to produce a quality chick" is a 
necessary calculation Some of these relationships are shown in Table 10 4. 
A study of this table indicates the wide variability m the egg cost to produce a 
chick Thus, m an analysis of these costs, egg cost and hatchabUity must be 
considered separately. 

How hatching egg costs are treated: Hatching eggs are purchased, or they 
come into the hatchery from flocks connected with an integrated poultry 
enterprise, \Vhen they are purchased, the cost is the pnce paid for the 
eggs When received from an integral^ operation, hatching eggs usually 
are priced into the hatchery operation (cost center) at their cost of pro* 
duction; no farm profit is added. In an mtegrated project there is but one 
profit, when the final product is sold 

How hatching egg costs are treated by the accountant Tible 10 4 shows 


TABLE 104 


EGO COST ANO HATCHAOILITY AS THEY AFFECT EGO COST 
PEA SALABLE CHICK HATCHED 


U.S Cents per Dozen Hatching Eggs 



30 

35 

40 

45 

50 

55 60 65 70 

75 

60 

85 

% 





U.S 

Cents per Hatching Egg 




Hatch 

2 50 

2 92 

3 33 

3 75 

4 17 

4 58 5 00 5 42 5 83 

6 25 

6 67 

7 0S 


Egg Cost per Salable Cbick Hatched in U.S Cents 


60 

4 2 

4 9 

5 6 

6 3 

69 

76 

8 3 

90 

97 

10 4 

11 1 

11 8 

62 

40 

47 

5 4 

6 1 

67 

7 4 

8 1 

8 7 

94 

10 1 

10 8 

11 4 

64 

39 

4 6 

52 

5 9 

65 

7 2 

7 8 

85 

9 1 

98 

104 

11 1 

66 

38 

4 4 

5 1 

6 7 

63 

69 

7 6 

8 2 

88 

9 5 

10 0 

10 7 

68 

37 

4 3 

49 

55 

61 

67 

7 4 

8 0 

86 

92 

98 

104 

70 

3 6 

4 2 

4 8 

5 4 

60 

65 

7 1 

7 7 

8 3 

8 9 

95 

10 1 

72 

3 5 

4 1 

46 

5 2 

58 

63 

69 

7 5 

8 1 

87 

9 3 

98 

74 

34 

39 

45 

5 1 

5 6 

62 

68 

7 3 

79 

8 4 

90 

9 6 

76 

33 

38 

44 

49 

55 

60 

6 6 

7 1 

7 7 

8 2 

88 

9 3 

78 

3 2 

37 

4 3 

48 

53 

59 

6 4 

69 

7 5 

8 0 

8 6 

91 

80 

3 1 

37 

42 

4 7 

5 2 

57 

6 3 

68 

7 3 

78 

8 3 

89 


3 1 

3 6 

4 1 

4 6 

5 1 

56 

6 1 

6 6 

7 1 

7 6 

8 I 

8 6 


30 

35 

40 

4 5 

5 0 

55 

60 

64 

69 

74 

7 9 

8 4 


29 

3 4 

39 

44 

48 

53 

58 

63 

6.8 

73 

78 

82 


28 

3 3 

38 

4 3 

4 7 

52 

57 

62 

6 6 

7 1 

7 6 

8 1 

90 

2 8 

3 2 

37 

4 2 

46 

5 1 

5 6 

6 0 

6 5 

69 

7 4 

79 





4 1 

45 

50 

5 4 

59 

63 

68 

7 3 

77 





40 

4 4 

49 

S 3 

5 8 

62 

6 6 

7 1 

7 5 

96 

26 

30 

35 

39 

4 3 

48 

5 2 

56 

61 

65 

6 9 

74 
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how variations in hatchabiiity affect the egg cost to produce a chick. 
However, the procedure outlined in this table is never used in keeping the 
financial ’books of the company. Rather, egg cost is recorded. The total 
cost of eggs for a given period is then divided by the number of salable 
chicks hatched from these eggs. This gives the egg cost per chick. 'Hie 
greater the percentage of chicks hatched, the lower the egg cost per chick. 

Example: Table 10.5 shows the variations in cost to produce a chick 
when two groups of eggs have the same cost, but different hatch- 
abilities. 


TABLE 10.5 


HOW HATCHABJLITY AFFECTS CHICK COST 
(In US. Dollars) 


Salable Chicks Hatched 


Item 


Number eggs set 
Number dozen eggs set 
Price per dozen eggs 
Expenses 
Egg cost 

Egg procurement 

Hatchery operating 

G&A 

Delivery 

Total 

Number salable chicks 
hatched 

Egg cost per chick 
hatched 

Total cost per chick 
hatched 


75% 65% 


133,330 

133,330 

11,111 

11,111 

$0.60 

$0.60 

$6,666 

$6,666 

100 

100 

800 

800 

100 

100 

200 

200 

$7,866 

$7,866 

100,000 

86,666 

$.0667 

$.0769 

$.0787 

$.0908 


Calculating costs in egg-type hatcheries: When egg-type^JL^^^^^^^ 
chicks are sold, only the pullet chick is inv , „ nullet 

product, and is usually destroyed. Th^. 

egg-type chick is twice that of a straight-run (nonsexed) chick, since only 

halt the chicte P^‘®‘Ltcheiy costs on the basis of straight- 

Some hatchenes c^culate their ha^ ry ^ 

mn chicks, then multiply any W straight-run chicks. 

Hatchabiiity is always measured on the has 

hatchery operating costs 

Many costs other than egg costs are *^ous*rategories by the com- 

hatchery. Usually, these costs «e ’^‘.VXg to fte type of hatchery 

Pany accountant. Although differing nf tLse accounts, 

operated, the following represent the mam divisions 
■Diuisrons of hatchery expense account. 

(1) Labor, including idl benefits 

(2) Heat, light, and power 
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(3) Depreciation 

This represents depreciation on buildings and equipment The 
various items will have different depreciation schedules to meet the 
allowable standards of tax authorities 

(4) Containers 

Represent egg cases, egg flats, chick boxes, and chick box pads 
Only those actually used during the period of tune involved should 
be expensed 

(5) Repairs and maintenance 

Small items must be expensed, larger ones, that increase the life of 
the object, must be capitalized, and not considered an expense 
Item Only the depreciation is expensed 

(6) Consumable supplies 

These are items that are used up and must be replaced regularly, 
e g , light bulbs, office supplies, disinfectants, fumigants, etc 

(7) Other hatchery expenses (Miscellaneous) 

(8) Services 

These mclude debeaking, dubbing, sexing, etc At times some of 
these involve contract labor (ejg , vent chick sexers) rather than 
company-employed labor 

(9) General & Admmistrative expense 

Certam hatchery expenses are not mcluded m the above items 
These mi^t be msurance, office expense, telephone and telegraph, 
management expense, taxes, etc , which are grouped in the G&A 
account Some of these may be allocated to other than the G&A 
account, depending on the accountant As an example, management 
expense could be allocated directly to Item (1), Labor Many 
G&A costs are “penod costs”, they are paid once, twice, or more 
times a year, rather than weekly or monthly, and must be allocated 
by weeks or months 

Important G&A expenses usually are not considered a direct 
cost of hatchery operation, but they are an mdirect cost, and 
most of these items add to the expense of producing a chick 

Hatchery Expense Defined 

Most hatchery operators speak of direct hatchery expense as all expense related 
to operating the hatchery, except G&A Duect hatchery expense, of course, does 
not mclude egg procurement, egg cost, debvery cost, or sales cost 

Hatdiery Expense an Important Analytical Figure 
The accountant will keep a record of total hatchery expense, and cumulative 
figures for the year, but to analyze hatchery expense properly it must be com 
puted on the basis of “salable chick hatched ” This figure is the only one that 
can be used to compare the hatching costs durmg one period with those of 
another 

Usage of Incubator Capacity 

As most hatchery operatmg expenses, excluding chick boxes and pads, are 
nearly constant week ^ter week, the abihty to keep the meubators full of eggs. 
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and the hatchery in full operation, is of vital importance in lowering the cost of 
producing a salable chick. If the incubators are but half-full of eggs, hatchery 
operating expense will be nearly twice as great on a unit (per chick) basis. 
Measuring incubator usage’. First, determine the egg setting capacity of the 
mcubators over a period of a week, month, or year, as the case may be. 
Then compute the actual number of eggs set during this same period, and 
calculate the incubator USAGE as eggs set agamst egg capacity, m terms 
of percent. 


CUSTOM HATCHING 


Certain hatchery managers may elect to produce chicks on a “custom hatching 
basis. In this procedure the hatchery makes a contract with someone who has 
eggs, but no hatchery; he will supply the hatchery with the hatchmg eggs, and pay 
the hatchery a designated amount to set, hatch, box, and deliver the chicks. The 
hatcheryman has nothing but his bmlding, equipment, and hatchery operating 
costs involved in the procedure The contract usually is made on the basis of a 
designated amount per egg set On occasion, it may be based on an amount per 

per chick hatched . . 

From Table 10 2 these custom broiler-chick hatching costs may be calculated 

as follows: 


Hatchery operating expense 
Dehvery expense 
G&A expense 
TOTAL, pet salable chick 


US$ 008 per chick 
002 
.001 

US$ Oil 


If hatchability were 75%, it would require ^ 

US$ Oil divided by 1.33 gives a custom hatching cost of US$ 0083 pet egg set 


delivery costs 

One of the obligations of most hatchenes is that fte 
to the customer’s farm in a satisfactory manner. is is s and' the 

pending on the distance In some cases, chick dehvenes me nearby and the 
expense is almost tnvial But dehvery costs must be divorced from other hatchery 
expenses, and calculated independently on a “per chick nmi 
Dehvery is not always by truck, m some countries rad and air are used to a 

1^X20 0VtPTl^ 

The account ledger should include a breakdown of dehvery expenses. 


divisions of delivery expense account 

(1) Labor, including all benefits 

(2) Vehicle operating expense 

(3) Vehicle depreciation expense 

(4) Air or tad dehvery costs . r„,. „ nart of these expenses, the 

If the hatchery is reimbursed for a pan oi m 

account should be credited for these rci ^ expense, 

(5) Other delivery costs (Miscellaneous) (tolls, parking, an p 

clothing, etc.) 

(3) General and Administrative expense 
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SALES COSTS 

Last in the items of expense in hatchery operation is sales expense. On a chick 
basis this IS a hi^ly variable figure Hatcheries selhng egg type chicks usually have 
a hi^ sales expense, ^^hlle an integrated broiler-chick hatchery would have practi- 
cally no sales expense, its endeavors encompassing chick placements, rather than 
chick sales 

Where a definite sales program is involved, the sales expense ledger might be 
broken doivn into several categories 
Divisions of sales expense account 
labor and commissions 
vehicle operatmg expense 
vehicle depreciation expense 
salesmen’s travel expense 
advertismg expense 
other expense (Miscellaneous) 

General and Administrative expense 

FACTORS AFFECTING COST OF HATCHING A CHICK 
A managerial analysis of the hatchery operation is important There are many 
Items that affect the cost of producing achick, and a constant watch must be kept 
on these to keep production costs at a low level Some that allect the opejational 
costs are 

(1) Labor efficiency 

Automation and labor efficiency are instrumental m reducing labor 
costs One index used to measure labor efficiency is “chicks hatched 
per hatchery employee ” Although the figure can hardly be used to 
compare one hatchery with anofiier, it does offer a method of deter 
mming the weekly or monthly variations with a smgle operation over 
a penod of time 

(2) Wage rate 

The hourly cost of hatchery labor is an important criterion of 
hatchery costs In many mstances it will be necessary to improve 
efficiency to offset increases m the wage rate 

(3) Managerial efficiency 

Just how good IS the manager^ Can he direct people and conduct 
good business procedure*^ Is he cost-conscious*^ 

(4) Utilization of mcubator capacity 

If there are cyclical demands for ducks, what happens to costs 
dunng the ‘‘ofi-season"'^ Do they increase to such an extent that 
profits dunng other parts of the year are consumed*^ 

(5) Hatchabihty of the ^gs 

Probably no single factor is as responsible in detemiinmg chick costs 
as faatcbability It is difficult to be compebtne when hatchabihty 
drops 

(6) Size of operation 

Generally, the cost of hatchmg a duck is lower m larger hatchenes 
This IS parbcularly true in hatchenes producing egg type, commercial 
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pullet chicks, where seasonal variations in the demand for chicks is 
greater than in those hatcheries selling meat-type broiler chicks. 

(71 Age and condition of hatchery 

Both of these affect results, either efficiency of operation orhateh- 
ability. Old-fashioned operations are apt to be less sanitary; chick 
quality may be impaired, 

(8) should be well equipped, clean, and efficient. Luxunes in 
construction are not necessary: they only add to the depreciation 
cost. 

(9) Discounts on purchases of supplies , , , . Ponprallv it is 

Every Uttle bit helps. DiscounU should be taken. Generally, it 

economical to borrow money when necessary to take advantag 
cash discounts on purchases, 

""K'^ounts of electricity are used in a hatchery. 
is important. Wire the hatchery to take care of 
and Lume rates; incubators and motors should have a separate 

circuit and separate meter. 

hatchery management records 

Tomanageahatcheryeffidently,^d^ 
must have certain records after each hatch, e 

TABLE 10.6 


MANAGER’S HATCH REPO^ 


Flock 


Wks. in 
Number Prod. 


total 


No. 

Cases 

Set 


No. 

Eggs 

Set 


No. Total 
Chicks 
Hatched 


Act.j Std. 


% Total 
Hatch 


No. 

Grade- 

outs 


Hatch date_ 


% 

Grade- 

outs 


% 

Extras 


Salable Chicks 


No. 


% 


Egg cost per dozen eggs 
“Eg cost per salable chick 
U^er costs per salable chick (est.) 
*OTAL cost per salable chick 


Total chicks sold . . ^ - 

Prime product chicks destroyed _ 
total salable chicks hatched _ 
Estimated number salable ehicks 
next hatch 
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month Good management is the result ot pinpointing inefficiencies and correcting 
them 

Manager’s Hatch Report 

Table 10 6 is a form containing the data that should be supplied to the manager 
after each hatch 

The manager should not be confused with too many reports He needs only 
those necessary to make major decisions, mmor decisions wU be the result of dis 
cussions with his employees The Manager’s Hatch Report is initiated immediately 
after every hatch, it must be current to be effective Naturally, all cost figures, 
other than the egg cost to hatch a chick, are best given as estimates, based on 
actual costs incurred the previous month 

Manager’s Monthly Hatchery Report 

At the end of the month the manager should be supplied wth an accurate report 
of his operating costs, along with a month*end report of factors involving hatch 
ability There ^so may be a cumulative report for the year 
What the month end report should include The report at the end of the 
month should be m three segments, (1) hatchability data, (2) cost analysis, 
and (3) other data The following hgures under each category should be 
on the report 

(1) HatchabiUty data 

hatchery egg settmg capacity for the month 
number of eggs set during the month 
percent hatchery egg capacity utilized 
total chicks hatched for mondi 
percent total chicks hatched for month 
standard hatchability for month 
percent chicks culled (grade-outs) 
percent extra chicks 
total ssleWe ducks hatched 
percent salable chicks hatched 
number of salable chicks destroyed 

(2) Cast analysis 

total procurement cost per case of eggs 
egg cost per salable chick hatched 
total cost to hatch one salable chick 
total cost to deliver one salable chick 
total cost to sell one chick 

TOTAL cost to hatch, deliver, and sell one chick 
Note These data should be completed for each breed mvolved 
It IS impossible to se^^ate problems if chicks hatched from 
various breeds are grouped together 

(3) Other data 

total procurement employees 
total hatchery employees 
total delivery employees 
total sales employees 
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chicks hatched per hatchery employee 
chicks delivered per delivery employee 
number of hatches for the month 

What Does Management Mean? 

In this chapter the matter of “cost management.” J 

ment,” has been stressed. No enterprise can “fproL^ 

minimum. The difference between sales pnce and ^ 

ensues because the product sold commands a cer m g ’ ^ of 

supply and demand. If the marKet price is ;> a „ ..orini-tinn is the result 

hS™ p„« 1. .. ,.d.b. “i " 

of many decisions of management. . ’ . .. jn-nortant point 

hatchabUity, lower overhead, correct generated when production 

to remember is that over a long penod profit wUl be general 

“natS miement decisions ‘^fLrha^^'^ThV^^ 

Inefficiencies cannot contmue day expediency of getting hatchery 

handled and corrected as fast as they occ . ’ ^gjgyg only in- 

reports to management is the essence of a P P j . .^gP 
crease problems and costs. This point canno 



CHAPTER 11 


Poultry Housing 


Chickens, being warm blooded animals, must be kept m an environment that is 
optimum They cannot withstand great extremes of climate Correct poultry 
housing IS a requisite of any good program of poultry management, but the re 
quirements of adequate housing are many and detailed 


PHYSIOLOGICAL FACTORS AND ENVIRONMENT 
Regardless of the environmental temperature, the bird has a self regulating pro 
cess by which it tends to keep its own temperature withm certain lunits This is 
known as homeostasis Body temperatures vary with the age, sex, and movement 
of the bird With the resting individual, heat is generated by voluntary musde 
activity and metabolic processes However, heat is lost from the body by a vanety 
of things exercise, eating, drinking, digestion, egg production, season of the year, 
tune of day, environmental temperature, air velocity, and humidity Any of these 
variations will cause the bird to call on her ability to maintain her normal body 
temperature The governing mechanism is the hypothalamus, a part of the brain 

Heat Loss 

As the bird is continually producing heat, there must be some means of liberat 
mg it from the body, otherwise the body temperature would increase Methods 
of heat liberation ate 

(1) radiation (4) vaporization of water 

(2) conduction (5) fecal excretion 

(3) convection (6) production of e^s 

Heat Production. 

Usually, about 75% of all heat generated by the bird is lost through radiation, 
conduction, and convection But the rate of loss is influenced by the ambient 
temperature When the weather is cool these systems do their job well, but when 
environmental temperatures are at, or near, the body temperature of the bird, 
they operate but little or not at all The hen’s ability to dissipate heat is influ 
enced by the skin temperature rather than by the body temperature As the 
temperature of the air surrounding the bird decreases, the blood vessels in the 
skin contract, thus reduemg the flow of blood, which m turn acts to reduce the 
amount of heat lost from the body When the temperature of the surrounding an 
increases, the blood vessels dilate mcreasmg the flow of blood, thus mcreasmg the 
amount of heat lost 

Panting necessary at high environmental temperatures When radiation, 
conduction, and convection are unable to transfer all the heat produced, 
the next mechanism is called upon This is panting, which is a means of 
brmging more outside air in contact with the membranes of the respira 
tory tract Heat is removed from the body by the incommg air itself, and 
because the outside air has a lower humidity, more moisture is absorbed 
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from the bird, along with its content of heat. This is known as insensible 

'‘“"^"'average humidity, birds will begin panting when the ambient 
temperature reaches 85°F (29.4°C). As the f 

above this figure, so wiU the respiratory rate of the bird (panting), and 

more heat is eliminated from its body. „ appr.mnanipd 

Panting and dehydration: The increase in the breathing rate ' P 

by an increase in the loss of moisture from the body To 
this loss, the bird drinks more water to avoid 

bird drinks more water than it can exhale, ‘he suiplus^ excret^ 

through the droppings. The amount of ^^fmom 

(humidity) also affects the panting rate; the higher the humidity 

and high humidity: Chickens 

the surrounding air is moist, it cMnot ab ^j,en j^e outside 

lungs; consequently the bird must pant f ^e„ both high 

temperature is high the resPjration ra 

temperature and high bu^r'dity “e Pre ^ Prostration and death 

pant fast enough to remove the heat fr ^^g^bysiological maximum, 

occur when the body temperature nses ab temperature begins to 

Heat production and feed to bhd also makes other ad- 

rise during increases in outside te^P®” ’ ^ Feed consumption is re- 
justments to keep its body temperatoe . ’ as the temperature 
duced as the ambient temperature rises; it mcre^es ^ r 

lowers. In turn, growth and egg P^^"' ^ changes, so does the activity 
Aclivity affected: As the outside tempe ^ weather in the bird’s en- 

of the bird. Movement is 1 ®^=®"®^ dimng hot woatorj^^^^^ 

deavor to generate less heat, 'fte bu , . jbig or walking. More 

eating, less mating, and more “ gw when the air temperatures 

molting of surface feathers occurs. Co . ’ j body heat through in- 

are low the bird induces greater i^d more fluffing of the 

creased activity, greater feed consumption, and more 

feathers. 

Heat and Moisture Production hv birds when to ambient temper- 

The amount of heat and moisture produced y ^ clearly for a 

ature increases or decreases is highly vana e. . production and weighing 

flock of Leghorns laying eggs at the rate of 75% hen-oay p 

■*•3 lb (1,95 kg). increases, the heat from the 

Table ll.l shows that as the outside ‘^"“P jpre the heat decreases 0.5%. 
hens decreases. For each 1% increase in to temp generates in trying to 

In other words, the colder it gets, the more he produces, 

maintain its body temperatures; the ho er .ug ’respired moisture increases 
Purthermore, as the air temperature mere > g^j. p^rt of the difference in 
markedly, with a reduction in the I®®®* , j j -rg consuming more water, 
mspired moisture is due to the fact that the birds are 
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TABLE 11 1 


HEAT AND MOISTURE PRODUCTION BY 1000 LAYING HENS 

Total Heat Water from Hens per Hour 


Temperature from Hens Respired In Droppings 

“F “C BtuperHr^ Lb Kg Lb Kg 


25 

39 

46 000 

63 

2 86 

14 5 

6 

58 

35 

1 7 

45 000 

83 

3 76 

14 5 

6 

58 

45 

7 2 

38,700 

84 

3 81 

129 

5 

85 

55 

12 8 

38,700 

204 

4 72 

128 

6 

81 

60 

15 6 

38,700 

11 4 

5 17 

12 7 

5 

76 

80 

26 7 

38 SOO 

14 3 

6 49 

14 4 

b 

53 

95 

35 0 

24,500 

20 0 

9 07 

10 3 

4 

67 


Source H Ota and B H McKaUy 1963 DeAfn (Mteria for Uylnc House Moisture and Temperature Con 
tiol Commercial Eu CUnIe Texas A <e M CoUefe Station, Texas 


Temperature and Water Consumption 

Chickens will consume about 75% more water at 90“ F (32 2“C) than they will 
at 70“F (21 1“C) Although thmgs other than temperature will affect water con- 
sumption, such as amount of salt m the diet, energy value of the ration, and 
pelleting the feed, it must be remembered that as air temperature increases, feed 
consumption drops and water consumption nses 

Rule of thumb At 70“ F (21 1“C) chickens will consume 2 Ib of water for 
each 1 lb of feed consumed (or 2 kg of water for each 1 kg of feed 
consumed) 

Water consumption and other data m relation to air temperature axe given m 
Table 11 2 


TABLE 11^ 


TEMPERATURE AS IT AFFECTS WATER AND FEED CONSUMPTION 
AND WATER ELIMINATION 


House Temperature 


Degrees Fahrenheit 


Item 

40 

60 70 

80 

100 



Degrees Centigrade 



4 4 

15 6 21 1 

26 7 

37 8 

Pounds of wrater consumed 
per pound of feed consumed 

17 

18 20 

28 

45 

Ratio of water and feed consumed 
to feces produced (lb) 

Leghorn 

19 

20 21 

22 

23 

Meat type 

1 6 

17 18 

1 9 

20 

Water content of feces (%) 

74 

75 77 

79 

81 


Temperature and BroOer Production.— The changes that occur in heat and water 
output dunng the growth of broilers are shown m Table 11 3 These data were 
taken from a flock mamtained at approximately TO^F (21 l^C) The figures show 
the rapid reduction in the heat production per pound (or kilo) of body wei^t 
as the bird grows older, although there is an equally rapid increase on a bird basis 
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As chicks mature, they consume 

put of water mcreases conespondmg y. ^ during their 

“iekSowS "ler envlonmental temperatures, the water elimina- 
tion would be proportionately greater. 

TABLE 11.3 

HEAT, MOISTURE. ANO ^^CAL RROPUCTmH^P|^10°° BROIEERS RAISED AT 


Age of 
Birds 
Weeks Lb 


Avg Body 
Weight 

Kg 


Heat Output per Hour 
Per 

Per Per 1000 

Lb Kg Birds 

B.t.u. B. t.a. 


Water Output 
per Day per 
1000 Birds 
Lb Kg 


Fecal Output 
per Day per 
1000 Birds 
Lb Kg 


2 

3 

4 

5 

6 

7 

8 


0.45 

0.75 

1.30 

1.75 
2.40 
3.00 

3.75 


0.20 

0.34 

0,59 

0.79 

1.09 

1.36 

1,70 


26 

23 

18 

14 

13 

10 

10 


11.8 

10.4 

8.2 

6.4 
6.9 

4.5 
4.5 


11,700 

17,250 

23,400 

24.500 
31,200 
30,000 

37.500 


130 

200 

280 

350 

400 

470 

500 


69.0 

90.7 

127.0 

168.7 
181.4 
213.2 

226.8 


70 

110 

170 

215 

260 

315 

370 


31.8 

49.9 
77.1 
97.5 

117.9 

142.9 
167.8 


" ,-.,1 roBtrol for Poultry Houdnf, Idaho Agr. Expt. St*. BuU. 

Source! O. E. Lompirum ut ol.. 1961. Enrtionm.ntd ConUol 
456. 

ou. ». p.?!;™ I-"*- " 

th'e "durtag periods of cold weather. 

(2) Cool the birds during hot weather. 

s S" — «» 

(5) Remove the with those factors necessary to 

Years ago a ^d a temperature above freezing. But today, 

give shelter more than this Adequate housing is that which is 

—ytetpply 

INSULATING THE POULTRY HOUSE 

„ At .uofvne of noultry house, there must be some exterior insulation. 

Regardless houses os well as for those that are cnvironmen- 

TOS is a insS “confined to the root, as this is the area 

“^re“ loss during cold weather and the area that the sun’s rays strike 
during hot weather. 

■ ..r oHv insulating material, or combinaUon of materials, or typo 

of^lSon. j ;Tod‘"lmty to ies-ist the transfer of heat through it. 
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There ere many materrals ^ ^r"^^ 

Table 11 4 


TABLE 11 4 


RVALUES OF VARIOUS BUILDING MATERIALS 
Thickness 

In Cm 


Air Space 
Asbestos board 
Blanket insulation 
Blanket insulation 
Blanket insulation 
Cinder block 
Concrete 
Fill insulation 
Shavings 
Shavings 
Sawdust 
Sawdust 

Fluffy rock or mineral fiber 
Insulation board (cork board) 
Insulation board (typical fiber) 
Plywood 

Roofing (roll 55 pound) 
Sheathing 
Shingles 
Asbestos 
Wood 

Siding drop 
Surface inside 
Surface outside 


3/4 

1/4 

1 

2 

3 

8 

10 


3% 

5% 

3% 

5 % 

3% 

25/32 

25/32 

3/8 

1/8-1/4 

3/4 


3/4 


1 9 
06 
25 
51 
76 
20 3 
25 4 

92 
14 3 
92 
14 3 
92 
1 9 
1 9 
1 0 

0 33>0 64 
1 9 


1 9 


Resistance 

Rating 

0 91 
013 
3 70 
7 40 

11 10 
173 

1 00 


8 85 
13 70 
8 85 
13 70 
13 40 
2 60 
2 37 
0 47 
015 
0 92 


017 
0 78 
0 94 
0 61 
0 17 


The value of msulation m an environmentally controlled poultry house is o 
VIOUS. but when the sides of conventional houses are open, the use of m “ 
material m the ceilmg becomes questionable However, the J 

mote common, most new conventional houses have been provided mth som yp 
of roof msulation, either duectly agamst the roofing material, or by | 

an attic m the gable Although the effects of such msulaUon are of 
when there IS good air now across the birds, as dunng the period of stto"g , 

air currents it must be remembered that many tunes the wmds do not blow, 
^urtams are often used on this type of house to prevent cold air from enten g 

'^T ° he'lSertivc an insulatmg material must be dry, smce any moist 

^ j Lat and cold To prevent moisture from penetratmg the outside w^ 
conducts h msulation, a dead air space between layers of mate^ may 

or roof *ee Xown as a vapor bamer However, durmg the last few 

be provided ^ ^ . j gj). have come on the 

years new matemUs teatjteke fte Therefore, they 

X’^be i^Sd XecUy agamst other material, which makes them easy to mstal 
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Sometimes these insulating materials are placed on the underside of the rafters, 
thus leaving an air space between them and the roof sheathing or covering. 

How Much Insulation? 

Obviously, there should be more insulation in cold climates than in warm or hot. 
But the average should show the following R-values: 


R-value for 


Type of climate 

Roof and ceiling 

Walls 

Hot climates 

4 

2 

Medium climates 

8 

2.5 

Cold climates 

12-14 

8-10 


Determining the R-value of Insulation 

Because each type of wall or roof covering has an R-value, the sum total of the 
R-values of the materials used will give the R-value for the wall or roof. Using 
Table 11.4, an example of the resistance value of a wall has been calculated below; 
Outside surface R-value of 0.17 

Shingles 0.78 

Building paper 0.15 

Sheathing 0.92 

Inside surface 0.61 

Total resistance rating 2.63 

If the wall were insulated with a 2-in. blanket of insulating material plus a dead- 
air space, vapor barrier, and inside sheathing, the addition would be calculated as 
follows: 


Dead-air space R-value of 0.91 


Blanket insulation 7.40 

Vapor barrier 0.15 

Sheathing 0.92 

Total insulating resistance rating 9.38 

WaU 2.63 

Total insulating resistance rating 
of wall and insulation 12.01 


Attic Insulation 

By running stringers across the house on top of the studs, then lining the bot- 
tom of the stringers with some sort of insulating material, it is possible to con- 
struct on attic in the house. This has the advantage of creating a large vapor bar- 
rier or air space in the gable. But the size of the air space is not correlated with 
any insulating value. A 4-in. dead-olr space probably would provide ns much 
insulation as an air space 4 or 5 ft in depth. Furthermore these attics become 
extremely warm, and although this has some advantage in the cold months of the 
year, it Is a disadsmntage during the hot summer months. To remove the hot air 
from the attic some sort of ventilation must be provided, usually suction cupolas 
In the gable and air entrances in the attic at the end of the house. 

In environmentally controlled poultry houses, the air entering the pens during 
the cold winter months is first Ivrougttt into tJie attic, warmed, then dravm into 
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the area where the chickens are During the summer monthSy air is admitted 
directly from the outside instead of throu^ the attic 

MOISTURE IN THE POULTRY HOUSE 

Moisture in the poultry house constitutes one of the greatest problems of ade 
quate poultry housmg This moisture is due to fecal elimination of water and also 
to that contamed m the respired air About the only way it may be removed from 
the house is to increase the movement of air throu^ the building But the rela 
tive humidity governs the amount of moisture the air will absorb When the rela 
tive humidity is low, the air will take up more house moisture than when it is hi^ 
See Chapter 5 But all moisture in the poultry house is not m the air, the bulk of 
it is m the litter Fresh fecal material will contain from 75 to 80% of water, but 
the amount of water in the litter is more vanable In dry climates it may be as 
low as 5 to 10%, in wet, it may nse to 70 to 80% It is difficult to give a figure 
for normal litter moisture, but for growmg birds it should be between 20 and 50% 
For older birds it should be between 10 and 30% 

Water in Fecal Material 

At 70° F (21 1°C) a chicken will dnnk about 2 lb (or 2 kilos) of water for each 
pound (or Wo) of feed it eats, and 65 to 70% of the water consumed wiU appear 
m the fecal material At hi^er ambient temperatures the amount of water con 
sumed, and the amount excreted, will increase greatly 

Elimination of moisture from the poultry house becomes much more of a prob 
lem durmg cold weather than m warm weather because it is necessary to retam 
the heat in the poultry house by reducing the flow of air through the building 
Soon the ait carries more moisture, evaporation is reduced, and the Utter becomes 
wet 

Amoimt of Fecal Material 

At 70°F (21 1°C) the amount of fecal material will be about 25% greater than 
the weight of the feed eaten Ambient temperature will alter this percent^e 

TABLE IIS 


RELATIONSHIP BETWEEN FEED AND WATER CONSUMPTION 
AND FECAL MATTER 
(For lOO Leghorn bens) 


Item 


Feed consumed per day (1b) 

Feed eonsumtd per day (kg} 

Water consumed per day (lb) 

]^ater consumed per day (kg) 

Droppings produced per day (lb) 
Droppings produced per day (kg) 
Fecal water produced per day (lb) 
Fecal tcater produced per day (kg) 


Degrees Fahrenheit 


40 70 100 

Degrees Centigrade 


4 4 21 1 37 a 


27 22 17 

12 3 JOO 7 7 

40 44 76 

20 9 20 0 34 5 

38 31 40 

77 2 14 1 18 1 

28 24 32 

12 7 10 9 14 S 
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Birds %vill eat more during cold weather than during hot, but will drink less water; 
and water makes up an important part of the weight of fecal material. 

Computation and total fecal material: A breakdown of feed and water con- 
sumed by 100 4-lb Leghorn hens and the composition of their droppings 

is shown in Table 11.5. 

Although many data relative to the amount and composition of the fecal mate- 
rial have been reported, the results are hi^ly variable because there are so many 
factors involved in the production of fecal matter. Humidity, temperature varia- 
tions between night and day, composition of the feed, feed consumption, amount 
of salt in the feed, and many other factors influence the figures. Table 11.5 pre- 
sents data that are the result of average conditions. Of material significance in this 
table is the great variation in feed and water consumption when the environmental 
house temperature changes. As the temperature rises, feed consumption decreases 
and water consumption increases. 

Moisture Buildup in Poultry House 

Unless means are provided to remove it, moisture will increase in the poultry 
house when 

(1) Water consumption by the birds increases. 

(2) House temperature decreases. 

Decreasing the temperature reduces the ability of the air to hold 
moisture; therefore less fecal moisture will be removed from the litter. 

The air holds less respired moisture; the excess is absorbed by the 
litter. 

(3) Humidity of the air in the house increases. 

As the humidity increases, the air takes up less water vapor, and more 
fecal and respired moisture are absorbed by the litter. 

(4) The salt content of the diet increases. 

Birds drink more water as the salt content is increased. 

(5) The energy value of the feed is reduced. 

(6) A feed is pelleted. 

Water consumption is increased when feed is compressed, either as 
crumbles or pellets. 

(7) Drinking water is contaminated by microorganisms. 

(8) Birds are kept in cages. 

Caged birds consume more water than those kept on the floor. 

TABLE It. 6 


ncSPIRED AND FECAL MOISTUnc ELIMINATION 



40 

Drtrr<*<‘* F«hrrnheit 

70 

lod 








(%) 

llnrpb^d fnoUsure 

s? 

40 

CO 

moltforr 

62 


<0 
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Respired moisture Although the fecal tnatenal contains a large amount of 
water, respured moisture is great too At 70°F (21 1*C) the relationship 
bet^veen the two is 60% in the droppmgs and 40% in the respired air But 
as temperatures increase, a hi^er percentage of the water is lost from the 
body as respired moisture The variations are shown in Table 11 6 

AMMONIA CONCENTRATION 

The ammonia in a poultry house can become troublesome when the concentra 
tion is high Not only is ammonia nauseating to the caretaker, but it also imtates 
his eyes Ammonia is measured m parts per million (ppm) Normally, 15 ppm 
will prove uncomfortable for man, 50 ppm for ei^t hours is considered the maia 
mum allowable concentration For chickens, continuous concentrations above 
20 ppm probably are mjunous, for short duration, the concentration may be 
higher 

flow to measure ammonia concentration On the market is a kit for measur 
ing ammonia concentration m ppm A speaal impregnated paper is 
moistened and held m die poultry house It turns vanous colors from 
orange to blue, depending on the concentration of ammonia m the at- 
mosphere, and the color can be correlated with the ppm present 
Reducing ammonia fumes Ammonia m the poultry house may be reduced 
by increasing the amount of air flowing through the buiJdmg— the usual 
procedure— or by removing the litter more often One third cfm per 
pound of bird is said to be ample air movement throu^ the poultry house 
to keep the ammonia below its tolerance 

OPEN-SIDED POULTRY HOUSE 

Most of the poultry houses m the world are conventional, that is, they rely on 
the free flow of air through the house for ventilataon For those usmg this type of 
house, certain requirements must be met if the house is to provide an adequate 
environment Care in following these rules during the course of construction will 
avoid pitfalls later 

Width of house The width (from front to back) of the open-sided poultry 
house should be about 32 ft (9 75 cm) Many are being built that are 
30 ft (9 14 m) wide Houses that are wider than this will not provide 
ample ventilation during hot weather This width recommendation is 
basic for growing birds, broilers, or for laying hens 
Height of house Most open-sided poultry houses have a stud that is 8 ft 
(2 44 m) long This then represents the distance from the foimdation to 
the roof Ime In areas where the temperature is exceptionally high 
throughout the entire year, the stud lengfe should be mcreased to 10 ft 
(3 05 m) 

Length of house Poultry houses may be almost any convenient length 
The terrain on which they are to be built often determmes the length, 
roUmg land means more grading before construction can stait As auto 
matic feeding equipment will limit the length of the poult^ house, the 
equipment manufacturer should be consulted about the length of cham 
the gears of the automatic feeder will motivate Many tunes the feed 
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hopper is placed in the center of long houses to provide better use of 

Shape^froop%iacticaay all poultry houses built today have a gable roof, 
the pitch varying from one-quarter to one-third. In most instances, a good 
overCg s^ull be provided. This helps protect the inside from dnvmg 
rains, and affords interior shade during much of the ye^. 

Insulation- Even with the conventional poultry house, it is well to provid 
some type of insulation. The roof may be insulated, using special products 
for this purpose, or an attic, or partial attic, may be installed. Attics 

should be ventilated with suction cupolas, or by vente. 

Foundation: A solid and adequate foundation should support the 
Concrete concrete blocks, bricks, or other permanent and temite-proof 
material should be used. Evenness of the foundation is important, for it 
will determine the evenness of the completed structure. 

Floor: With certain disease-control programs, a concrete or similar floor « 
mandatory. It is also necessary when the soil is very dense and can absorb 
and transfer moisture from lower subsoil. But in certain areas, where the 
soU is sandy, and where commercial broilers or commerciM 
breeders are kept, a concrete slab is not used when birds are placed on the 

Doore;’ Doors at the end of the house should be large en^ou^ for a or 
tractor to pass. Such equipment will be used when the house is cleaned. 


Front and Back Sides ... » ...» 

With this type of house most of the area in the front and back of the house is 
open. The he^t of the opening will be determined by climatic condition, and by 
the type of bird being housed, as follows: 

Broilcre and young chicks: From one-half to two-thirds of each side is left 
Ten toe exact amount being determined by summer ^d winter temper- 
Ze’s men both heat and cold are to be dealt ivito, the size of the 
opling Tould be medium, mere heat is continuous, the openmg should 
be larger; sometimes almost aU toe front and back is left oP®"- 

Growing birds and layers: The opening size is greater for older birds. They 
Zu"d bl provided with more air because bird density is greater, and more 

crSs-‘ Ho"uipped with cages necessitate toe greatest ^ount 
of air movement. The bird density is toe greatest of any type of flock. 

CurfcTns’Trltg “d older bitos should be gi«n 

r^ otecgon during pe^s of cold — 

IVTTrZrs that run toe length of the building 
^d huna so that the entire curtain may be rolled up or down by cables 
“d awTnto located at one end of the buHdlng. ^is construction makes 
U Ihe size of Uie opening accorfing to weaUicr condi- , 

ton^aTah^sl indispensable provision. The curtain material, cable, and 
wincli are made by several manufacturers. 
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Cooling the Open sided House 

As long as there is some wind moving, the open sided house works well in warm 
weather, but in hot weather the warm breezes may be detrimental to the birds 
It IS when the wind stops that trouble begins The buildup of heat within the 
building IS quick, and at inside temperatures of 95“? (SS^C) and above, the birds 
are distressed, and suffocation begins as their body temperature rises above the 
point of toleration One or more methods of comforting the birds must be 
employed 

(1) Sprinkle the house roof Circulating sprinklers may be installed at the 

pomt of the roof 

(2) Spnnfele the ground area outside the house This tends to cool the air 

around the house, but it also increases the humidity, a detriment to 
bird cooling 

(3) Use foggers m the poultry house Foggers emit a fine mist of water By 

placing them over the birds the mist keeps the chickens wet, and helps 
keep them cool 

Note Foggers do not lower the temperature wthm the house Their 
great function comes because the birds are wet If foggers are not 
available, a fine spray from a garden hose may be used to wet the 
buds 

(4) Fans Undoubtedly, the natiural movement of air over the buds helps 

to lower theu body temperature It dissipates body heat more 
quickly, and removes the exhaled moisture Increased air movement 
usually is necessary during hot weather, particularly when natural air 
movement ceases Fans may be placed on the ^vlndwa^d side of the 
poultry house to increase the velocity of air as it blows throu^ the 
building But when the outside temperature is unusually high, it may 
be better to place the fans inside the house, to blow the air lengthwise 
of the building High speed fans are better than low-speed, regardless 
of where placed 

The Wind-chill Factor 

Degree of cold is a relative thing in the case of a human being How cold one 
feels IS determined by the loss of heat from the surface of the body Obviously, 
the lower the ambient temperature the more heat lost from the body, and the 
colder the human body feels But if the surrounding air is blown over the surface 
of the body one not only feels colder because heat is dissipated more rapidly, but 
because moisture is evaporated more quickly from the skm For mstance, if one 
stands in still air at 35* F (1 7* C), he feels chilly But if the air movement over the 
person is increased to 10 miles per hour, he feels as though the temperature were 
21*F (16 1*C) If the air is speeded to 35 miles per hour, he feels the equivalent 
of still air at 3*F (-16 1*0) 

Althou^ these are known facts for human bemgs, the chicken has no sweat 
glands, thus there is little, if any, evaporation from the surface of the body But 
we do know that the movement of air over the birds, regardless of how it is pro 
duced makes them more comfortable m hot weather, as heat loss is increased 
Similarly, the birds must feel colder dunng cold weather when air speeds are in 
creased Thus, mcreasmg air movement durmg extemes of heat, and protecting 
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the birds from the wind during cold weather, are important factors in ventilating 
the open-sided house. 


CONTROLLED-ENVIRONMENT HOUSE 

A controlled-environment house is one in which inside condtons are main- 
tained as near as possible to the bird’s optimum requirements This necessitates 
a completely enclosed house with no windows. Air is removed from the house by 
exhaust fans, and fresh air brought in through intake openmgs Arbficial h^t. 
rather than natural daylight, is used to illuminate the intenor. TOere hi^ outside 
temperatures are involved, some method of cooling the mside of the l^°“=yhoted 
be provided. Usually the houses are not heated m the cooler months the heat 
from the birds being used to keep inside temperature withm a comfortable range. 

Much of the structural makeup of the environmentally controlled poidtry house 
is similar to that of the house with open sides. It should have a good foimdation 
and a gable roof. Insulation is a must; both the sides and the top should be given 
protection. The overhang of the roof need not be as great because the sides are 
completely covered. But ventilating a ^ 

Details must be worked out so that air movement is adequate durmg both hot and 
cold weather, a complicated procedure. 

Width of House „ , . *u ^.u 

Because air is exhausted from the environmentally controUed house, rather tto 
being removed by natural air movements as in the open^ded house, the width 
(front to Lck) of the enclosed house may be greater. These houses should be 
about 40 ft (12 2 m) wide. Most ventilating systems will adequately remove air 
t m a Luse of thTs wMth. but there may be difficulty with those that are wider. 

Feeding equipment may determine house width: Many different types and 
ages of chickens are housed in a controUed environment, each requmng a 
different amount of feeder and floor space. See Chapter 13-16 Because 
some houses incorporate automatic feeding equipment m which the feed 
is drawn around the Interior of the house by a chain in a feed trough, 
these operate in loops; that is, the trough makes one complete circle m the 

Feeding space defined: Trough feeding space is the linem amount of sp^e 
provided by both sides of a trough; that is, a trough 12 in. (30.5 cm) 
long provides 24 in. (61 cm) of feeding space. . 

Oilier types of automatic feeders: Other automatic feeders incorporate 
single toes of feed trough; some use a tube and trough; others have a 
tube with pan feeders. See Chapter 12. , , 

Calculating house width from type of feeder: Con^iider that you take one 
running foot of floor space from the house One loop ^ feeder (two 
troughs) in the running foot wall prowde 48 in^l21.9 cm) of feeding 
spacl If each bird requires 3 in. (7-6^™) of feeder ^ace one loop of 
feeder will care for 16 birds (48 4^ 3). If each bird needs 2.5 sq.ft 
(0^3 sq m) of floor space. 16 birds will require 40 sq ft (3.7 sq m) of 
floor space; thus the house should be 40 ft (12.2 m) wide to utilire the 
feeder space available. 
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The house vndtti may be detennined similarly when other types of 
automatic feeding equipment are to be used 

MOVEMENT OF AIR 

Air must be moved throu^ the envuronmentally controlled poultry house to re 
plenish the oxygen, to remove moisture and ammonia, and to keep an optimum 
temperature Furthermore, the movement of air m the house must be uniform 
from top to bottom, and from side to side This calls for special ventilatmg 
methods 

Fons used to move air Usually, air is brou^t mto the house at the front 
wall and exhausted by fans installed m the opposite back wall The 
amount of air to be moved will determine the sue and number of fans 
necessary 

Negative pressure system The amount of air exhausted should be slightly 
more than the amount of air commg mto the building This creates a 
negative pressure withm the buildmg Somebmes this is known as the ex 
haust system The amount of air to be forced out of the poultry house by 
the exhaust fans is to be deteimmed by the type, age, and sue of the bir^ 
and the outside temperature and humidity 
When the bouses are exceptionally wide, air circulation within the house 
will not be adequate with above type of ventOabon To remedy this, 
sometimes the mtakes are placed at the front and back of the house, and 
the air is exhausted throu^ a cupola by fans placed in the center of the 
ceding 

CALCULATING VENTILATION NEEDS FOR NEGATIVE PRESSURE 
In the environmentally controlled poultry house one of the most important 
considerations in house ventUabon is to remove the heat produced by the birds 
This heat is of two tyqjes 

(1) Latent heat 

Latent heat does not mcrease the house temperature It is that heat 
given off through expired moisture The percentage and amount vary 
with the environmental temperature 

(2) Sensible heat 

Sensible heat is that heat given off by the bird throu^ radiabon, con 
vecbon, and conducbon, and it does affect the bouse temperature 

Intent and Sensible Heat Affected by Wci^t of Bird 
Not only does the total amount of heat produced per pound (kg) of body 
wei^t v’ary accordmg to the age of the bird, but the ambient temperature at 
which the bird is hving mfluences it The total heat produced at normal, average 
t em peratures per pound of bird per hour is gx\ en m Table 11 7 Heavier birds pro 
duce less heat per pound (kg) per hour 

Temperature Influences Latent and Sensible Heat 
The wei^t of the bird influences the ratio of sensible heat to latent heat pro 
duced by the bird Also, ambient temperature alters the relabonship Lowering 
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TABLE 11 7 


WEIGHT OF BIRD AND HEAT PRODUCTION 
lAt 70®F (21 1®CJ1 


Bird Weight 

Lb Kg 

Btu Produced per Hour per 

Pound of Body 
Weight 

Kilo of Body 
Weight 


1 36 

90 

4 08 


1 81 

90 

4 08 


2 27 

85 

3 86 


2 72 

8 5 

3 86 


3 18 

80 

3 63 

8 

3 63 

80 

3 63 


the air temperature increases the amount of sensible heat It is greater during the 
the day thmi during the night All these factors have a bearing on the ventilation 
of poultry houses Table 11 8 gives the detaUs 


TABLE 11 8 


LATENT AND SENSIBLE HEAT PRODUCED AS INFLUENCED 
BY AMBIENT TEMPERATURE 


Environmental 

Temperature 

op ®c 


Bird Production of 
Sensible Heat per Hour 

Percent — 

Sensible Heat per Lb per Kg 

Btu Btu 


40 4 4 

60 lb 6 

80 26 7 

100 37 8 


90 

80 

60 

40 


8 1 

3 67 

7 2 

3 27 

6 4 

2 45 

36 

1 63 


Heat Removal from Building 

Fifty cu ft of air will remove 1 B t u of heat for each 1 F (0 55 C) rise in tem- 
perature Practically, this means that if the house temperature were mcreas^ by 
6°F (2 8“C1 50 cu ft of air (1 42 cu m) leaving the building would remove 5 Btu 
of heat Although this is a rough approximation, it is used for determining the 
number of fans necessary to remove the heal from the poultry house dunng hot 
Avcathor 


Another Method of Computing Airflow 

There is another method used by some to compute the neccs^ty alrBow 
Uirough a chicken house Perhaps It is not quite as accurate as the scientinc 
methods, but probably it is close enough for pracUc.al purposes 
Rule of thumb Provadc 0 012 cu ft of mr How per minute per Ib of body 
w eight of the chickens m the house for each 1 F of temperature 
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Typical examples are as follows' 


Air Temperature 

fF) 

rc) 

40 

4.4 

60 

15.6 

80 

26.7 

100 

37 8 

110 

43 3 


Cu ft of Air per Minute 
per lb of Body Weight 
(At 30-60% Relative Humidity) 
0.48 
0.72 
0.96 
1.20 
1.32 


Fan copacity must be that necessary for maximum temperature' The total 
fan capacity of the poultry house ^ould be that necessary to remove the 
heat from the buUdmg when the outside temperature is the highest. There 
are two methods of lowenng the airOow through the house when less air 
is needed at lower temperatures: 

(1) Rheostats on the fans 

Some are hand operated, and some operate automatically as the 
house temperature changes. Rheostats are capable of altering the 
speed of the motors driving the fans. 

(2) Operate only a part of the fans 

As fans must be located at intervals the length of the buildmg, some 
may be stopped when the air requirement is less. In other instances 
the fans are installed in banks of 2 or 3 fans placed side by side. 
Usually one of these— a smaller one— runs continuously, the others 
cut off one at a time as less air is needed. These latter fans should 
be run mtermittently; e g , 10 minutes on, 5 minutes off. 

(3) Mortality and Airflow 

It IS important to note that mortality reduces the number of birds 
and pounds of buds in the house, thus altering the ventilation 
requirements 


THE AIR INTAKE 

The air intake is as important as the air exhaust In the first place, slightly less 
air must be admitted than exhausted The difference should be about 0 04 m. of 
static pressure. This wiU allow the fans to function at almost full capacity and the 
air to circulate well. 

Air Intake Computation 

As many types of air mtakes are used with modem poultry buildings, it is im- 
possible to give an exact air intake size suitable for all types of constmction. But 
a generalized rule may be made 

Buie of thumb .Adlow 1 sq m (6 45 sq cm) of intake openmg for each 
4 cfm of air exhaust When light traps are used, mcrease the intake to 
1.25 sq m. (8 1 sq cm) 

Shape of air intake openmg affects air distribution in house For the air to 
be distnbuted well throughout the buildmg, it must enter at a gushmg 
rate therefore, it should enter the buildmg through some type of narrow 
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entrance, llris is caUed the intefee s/ot. ^he “ 
average about 2 in. when the outside temperature s 70 F (21.1 C). m 
most^instances this will make it necessary for the slot to run almost the 
length of the house to get adequate air movement. 

Adiustable slot intake: Since it is necessary to exhaust more air from the 
poultry house when temperatures are hi^ and less when they are low, 

?he Intake must be adjusted to maintain 0.04 m of state pressure 
within the huildmg. For this reason the slot mtake too must be adjust- 
able TOs may be accomplished by hand; or a winch and cable systeni 

directi^ into the building from the outside, or may enter from the attic, 

Hoffle to aireci mcumi s coming in through the slot from 

the j"ratl?thrbS^e s^^ be almost horizontal. 

more™ comtag air is needed, the inside of the baffle edge is dropped so as 

to deflect the air ^ ^vhen all details of the ventilating 

Velocity of the velocity of the air coming through the 

slo1“e°teteeen 700 and 750 ft (213-228 m) per minute, or about 

8.2 miles hter. poultry houses may be so constructed as 

Variatens ‘f/ “^^'^'“^tocatens of e^aust and intake openings. How- 
fverS^^ htrc“fe^rt the amount of intake and exhaust air stiU 
apply. 

PRESSURIZED SYSTEM OF VENTILATION 

* J 1,.,1 i=« nnoular method of ventUating the environmentally con- 

A second, but less p p ’ . j g^stem. Fans force air into the poultry 

trolled povll^ Me so^regulated as to give a sUght positive pressure in the 

te“din“ UsiL°y. the air is debuted through ducts running the length of the 
house. 

U^c. Low-^ccd F®"* ^ a large volume of incoming air 

To make ^is system t distribute the air throughout the house 

at a slow rate of flow th^o to bring in the air. Such a 

Location of Ducts -bout 12 in. (30.5 cm) below the celling of the 

The ° air circulaUon. in narrow houses they may he placed 

S tern rides!'”' 
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Installation Difficult 

The pressurized system is complicated It corresponds to ventilating a house 
wth forced air In many instances the services of a ventilating engineer should be 
employed Intricate devices and thermostats will be necessary to govern the speed 
of the fans used to bring in and circulate the air Air exhausts are just as difficult 
to install Ihey must be correct as to size, and adjustable, either manually or 
automatically 

Pressurized Sjstem More Expensuc 

Because of the need for ducts and thermostatically controlled fans and exhausts, 
this system is more expensive—one reason why it has not been adopted on many 
poultry farms In dry climates it may be necessary to go to added expense to pro 
vide dust collectors on the exhausts, as the exhaust air contains a lot of dusty 
matenal 


COOLING THE POULTRY HOUSE 

Forang more air through an envuonmentally controlled poultry house when the 
outside temperature gets above 90‘’F (32^"C) is not the solution to providing a 
comfortable environment for the birds For best results, the air should be cooled 

Evaporative Coolu^ 

The only practical and economical way of cooling an environmentally controlled 
poultry house is by evaporation The pnnciples and recommendations for this 
method are given in Chapter 5, since the system also is used to cool chick 
hatcheries 

Two systems are used to provide evaporative cooling to the poultry house 

(1) Pressurized system 

With this method, evaporation coolers are placed outside the house 
and air is sucked throu^ the evaporative pads of the cooler, then 
forced into the poultry house Openings are provided through which 
the air is exhausted from the bouse A slight pressure is built up in 
the building 

(2) Pad and fan system 

This is a different variation of evaporative cooling, used only in poul 
try buildmgs The evaporator pad is placed m Uie wall at one end of 
the poultry house, and exhaust fans at the other The exhaust fans 
cause air to be sucked throu|Ji the evaporator pad, thus reducing the 
temperature of the incoming air The pnnciples and amount of cool 
mg are the same as those mvolved with the evaporator-cooler 

Pad and Fan Specifications 

Unless the house is over 200 ft (61 m) long, the pad may be placed in one end 
of the house, the fans in the other In the case of longer houses pads may be 
placed m both ends of the house and the exhaust fans m the center, or the pad in 
the center zmd the fans at each end 

Description of pad The pad should be placed on the windward wall of the 
house It should be about 4 ft (1 22 m) high and long enough to allow the 
required amount of air to enter The pad should be made of excelsior or 
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some similar material. A narrow trough should be constructed just above 
the pad Holes should be driUed in the trough to allow a uniform flow of 
water over the pad. At the bottom of the pad another trough is placed to 
collect excess water running off the pad, the excess running into a tank 
A water pump is placed in the tank and the water is recirculated to the top 
trough. Water flows into the tank through an incoming water Ime. A 
float valve is placed in the tank to govern the amount of water flowing 
into the tank through the pipe, thus maintaining a uniform level of water 
in tsmlc 

Another innovation: Pads about 18 in. ( 45-7 cm) wide may be p^iac^ hori- 
zontally in a hood outside the house, running the entire length The pad 
is kept wet by foggers placed just above it. Air is drawn directly into the 

house through the wet pad and hood. * .j-i, i ti,o 

Description of exhaust fans: At the end of Am house farthest &om the 
evaporator-pad. exhaust fans should be located in the opposite wall or m 
the end wall. One or more fans will be to move a specified 

amount of air. depending on the number of birds in the house and the 
iength of the house. Fans that revolve slowly, yet move large volumes of 
air, should be used. 

Exhaust Fan Requirement for Pad and Fan Cooling , 

The amount of air to be moved through the poultry house havmg pad and fan 
cooling wili depend on; 

(4) distance from pad to exhaust fan or fans; 

(5) type of building insulation; 

161 maximum outside temperature. 

Houses with this 

m^ed through the house wiU vary from 1.4 to 2.0 c.fm per pound of bird in toe 
house, the e4ct amount depending on the type of bird, house msulation, length 

of house, outside temperature, etc, j r r 

Rule of thumb: Provide 1.75 cfm of exhausted air per pound of live buds 
in the house. 

Example: A house holding 4.000 Leghorn laying pullets weighing 4 lb 
each represents 16,000 lb. At the rate of 1T5 cfm per pound, 
28,000 cfm of air would need to be exhausted. This would be cqmv- 

alent to 7 cfm per bird. . j etu 

Heat buildup within building: the “ol a.r comes in at one e^ of 

buildine flows over the birds, then out the other end, the heat of the birds 
™ U,farr"flows through the house. This buildup should not be 
greater than 6°F (2.8“C). If it is greater more nir^ould be made to pass 
through the house by increasing the speed at which the air flows. 

Pad Requirement for Pad and Fan Cooling ~ 

The air should come through the pad at about 150 ft (45.7 m) per minute. To 
calculate Uie area of the pad. take the emofnl o air moved per minute by Oie 
exhaust fans at 0.1-in. of staUc pressure and dinde by loO. 


(1) age of the birds; 

(2) number of birds; 

(3) weight of birds; 
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Example 4,000 Leghorn hens weighing 4 lb each require 28,000 dm of air 
Divide 28,000 by 150, giving 187 sq ft of pad area If the pad were 4 ft 
high, it would have to be approximately 47 ft long 

Remember The air to be exhausted must first be accurately calculated, 
then the pad area computed 

Wet Pad Not Used at All Times 

Pad and fan coohng is not used at all hours, day and night, but only during hot 
hours IVhen the water going to the pad is ^ut off, the ventilating fans continue 
to run to keep air moving through the house When the pad is dry , the ventilating 
system becomes a conventional one except for the fact that there is a very long 
distance from the entrance of air to the exit, therefore a faster air movement is 
necessary 

Thermostats required Water flowmg to the pad may be turned off and on 
thermostatically or manually The exhaust fans may be operated similarly 
Thermostat on water pump The thermostat should be set at SO^F 
(26 7“ C) \Vhen the temperature m the house reaches this pomt the 
pump starts, when it drops below SO^F (26 7®C), the pump stops 
Thermostats on fans With most installations, two or more exhaust fans 
will be reqmred Several small fans are better than one large one There 
should be a thermostat on each fan, but the temperature at which the 
fans start and stop should be vaned All fans should be operating when 
the house temperature teaches SO^F (26 7*^0) 

Pad and fan assembly kits available Several manufacturers produce the 
materials necessary to mstall pad and fan coolmg equipment The items 
included are the pads, trouts, water pump, floats, and thermostats This 
makes it easy to construct the system Exhaust fans and thermostats also 
are available from many manufacturers and distributors 


LIGHT CONTROL IN THE ENVIRONMENTALLY CONTROLLED HOUSE 
Although the use of light m the poultry house is discussed m Chapter 17, the 
environmentally controlled house must be lightproof, that is, no outside light 
should be allowed to enter the budding tVhere fans are install^ in the side, h^t 
seeps through the fan openmg For this reason a light trap must be installed This 
IS accomplished by constructmg a hood on the outside of the buildmg over the fan 
opening It should extend down far enough to prevent light from entenng, yet 
not impair the movement of the ait 

STANDBY ELECTRIC PLANTS NECESSARY 
Probably the most important part of operating an environmentally controlled 
poultry house is a constant flow of air through it Although the amount of elec- 
tricity used IS not great, an uninterrupted source is a must, for when the fans stop* 
the supply of oxygen is cut off, and heat builds up to drastic proportions No efl 
vironmentally controlled poultry house should be constructed without a standby 
electric plant 
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Automatic changeover required The devices necessary to change the source 
of electncity from conventional to standby should work automatically. 
An alarm system to alert the caretaker to make the changeover is not ade- 
quate. However, an alarm should be used to notify the poulbyman that 
the regvQar source of electncity has ceased and that the standby plant is m 
operation. 



CHAPTER IS 


Poultry House Equipment 


Good equipment is a requisite of good poultry management Most equipment 
that was modem a few years ago probably is now out of date, unpractical, and 
imeconomical Today, there is more demand for automation in the poultry house 
to lower the hours of labor required to care for the buds and to reduce the 
labor costs 

This chapter deals with equipment for houses m which the birds are kept on the 
floor Chapter 17 deals with cages and cage management 

BROODING EQUIPMENT 

The so-called brooding age of the diicken refers to the first five to six weeks of 
life Chicks are small during this stage, and require equipment that is small in size 
and not fully automated Supplementary heat also is needed 

The Brooder House 

Until recently the accepted practice among poultrymen was to brood the chicks 
m a separate brooder house, keepmg them there until they were eight to ten weeks 
of age when they were transferred to a growing house Now, however, separate 
houses are seldom used, chicks are kept m the same house from the fust day until 
near the time they reach sexual maturity 
Brood grow lay system In many mstances the birds remain m the same 
house throu^out their lives— from the first day until the end of their 
laying year Thus, the house becomes a broodmg house with supplemental 
brooding heat, a growing house, and a laying house with nests Therefore, 
much of the equipment in this type of house must accommodate birds of 
various ages 

Fuel Supply 

The requirement for broodmg heat may be met with a variety of fuels Almost 
any available product may be used to furnish the fuel, and heating devices have 
been manufactured to use the one selected These fuels are 
Gas Gas may be secured in two forms 

( 1 ) Natural gas Btu rating of about 1020 to 1030 per cu ft 

(2) Liquefied petroleum two types are available 

(a) Propane Btu rating of about 2537 per cu ft 

(b) Butane Btu rating of about 3261 per cu ft 

Gas may be used for heating mdmdual brooders or central heatmg 
units 

Kerosene This fuel is used for heatmg mdmdual stoves or central heatmg 
installations 

Coal Anthracite rather than bituromous coal is used for brooder stove fuel 
where it is available It bums with a minimum of volatile matter and 
smoke 

Oil Fuel oil is commonly used m some sections of the world to heat 
brooder stoves or central heating systems 
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Electricity: Electricity is used as the fuel supply for a variety of brooder 
heating^devices, such as heating rings, electric light bulbs, infrared light 

bulbs, etc. 

Method of Supplying Brooder Heat 

Chick brooders are units which furnish the heat ueces^ to keep ^e 
wS^ My some provision is incorporated that ^ deflect the heat down- 

"r-Twt^'rSre^nte the m“f topM Sd mok common ^pe^ 
broodS. The heat unit is covered with a round or angular piece of metal 
to deflect the heat downward. 

„ • j omn/irt- The brooder unit is suspended from the 

raised^ oHowered. When not in use it is drawn as high as possible, out of 
ly, and left there untU it is needed for the next group of chicks; 
or it may be moved from the house. 

There are several methods of heating the hover-type brooder and these give 
rise to their classification. 

Te^y operaron euler natural or LP (Uquefied petroleum) gas They 
iccomldate from 500 to 750 

of 12 000 to 20 000 Btu per hour depending on their size. 

Ela -fy/e This M utUizes a “pancake-type” canopy and a speciMized 
Mr th™ produces radiant heat. The canopy Oiover is almos fla 

r s u ."if (i; »”i.™ r. ssrss f 

should be abou . i input capacity varies from 25,000 

STo^OOoTer^hfur °Radimit heat cannot be measmed with a thermom- 
eter Only toe comfort of the chicks can be used as an indicator of 
correct supplementary h^t ^ catalyst is 

F/ameless; There IS a reaction and heat production. No 

h^vtlslel M deflected from toe -burner.- It has a Btu 

input rating of about ‘'"“rial burner under a special tile re- 

Jnfrarcd; These heated with a specmn^ 

lypt'^f toese"toooTem:"some employ a canopy; others do not. The 
covered with a large canopy, is useu m mm r 

are ”°t ‘"'ailable. power is inc.xpcnsive, electricity may 

Conventional electric. Where C H ^ 

be used as a source of brood electricity on and off. In some 

canopy, with a toe^ostot to t" e^^ 

canopy cone. It 

m'imI ftom"outside at toe top, and circulate, it over chicks on 
toe floor. 
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Infrared heat bulbs Regular mfrared heat bulbs may be used to furnish 
heat to the young chicks They usually are mounted m groups of four 
bulbs that are thermostatically controlled 
Slab heating Rather than supply heat from above the chicks it is possible 
to furnish the heat from below In this method a concrete slab (floor) is 
heated by running pipes through the concrete and forcing warm water 
through the pipes A thermostatically controlled boiler is located at one 
end of the house In some instances the slab is heated with electnc wires 
imbedded in the concrete 

Caution Do not heat the entire floor of the brooder house, heat only a 
section from 6 to 8 ft (1 8-2 4 m) wide in the center and extending the 
entire length of thehouse Chicks feather poorly if all the floor is heated 
Hot ivater brooders Hot water pipes are placed about 12 m (30 cm) above 
the floor to furnish the heat supply A boiler at one end of the house heats 
the water m the pipes A thermostat is placed on the boiler to turn the 
burner on and off and to mamtain a constant water temperature in the 
boiler An additional thermostat is placed under the pipes in the center of 
the house This operates a pump at the location of the mcoramg ^vater 
hne at the boiler so that when the brooding temperature drops, hot water 
IS forced through the pipes by the pump until the broodmg temperature 
reaches a desired figure 

From 4 to 8 hot water pipes are placed down the center of the house and 
a cover is placed over them to hold the heat near the floor 
Important Never place the water pipes near the back or front wall of the 

house, they should be in the middle to provide ample ventilation under 

the cover 

Room heating When environmentally controlled houses are used for brood 
ing chicks it is possible to heat the entire house to furnish an ample brood 
ing temperature Normally , this temperature is lower than that necessary 
under a canopy type (or similar) brooder Room heating requires a floor 
temperature of about 85°F (29 4'’C) for starting chicks This method of 
furnishing heat is quite popidar with broder producers having a closed 
house 

Heat necessary to warm the entire house may be supplied by a central 
heater, then forced throu^out the house through a duct Another method 
IS to suspend regular brooder stoves about 6 ft (1 8 m) above the floor and 
use them to heat the entire room 

Attraction Li^ts 

Training day-old chicks to go to the heat supply when they are cool is difficult 
To teach them the location of the brooder heat, a small li^t may be placed under 
the canopy or at the location of the heat This light may be suppbed by one 
Ti/j watt white light bulb for each broodCT stove or equivalent area After 2 or 3 
days the chicks will learn the heat source and the light may be turned off 

Brooder Guards 

Some material must be placed aroimd the brooder stoves to prevent the chicks 
from straying too far away from the heat supply until they learn the source of 
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heat. These are called brooder guards and circle the brooder heat area at a distance 
of about 30 in, (76 cm). As the chicks grow older the area inside the ring is in- 
creased to give the birds more room. The material used for the brooder guards 
may be solid or wire mesh. Solid is preferred during cold weather; wire mesh, 
during hot weather. 

Solid guards may be constructed of some flexible material such as Masonite. 
Strips from 16 to 24 in. (40-61 cm) wide are placed around the brooder stove and 
the sections held together with large “clothespins.” Corrugated cardboard also 
may be used, but as it cannot be washed and cleaned it must be discarded after 
the guards are no longer needed. 

Waterers for Young Chicks 

Waterers for young chicks are confined almost entirely to the pan-and-jar type. 
Since water must be easily accessible, several small founts must be placed around 
each brooder stove, inside the brooder guard. The pan-and-jar waterer is the most 
practical. There are several innovations: (1) jar and pan, (2) plastic, (3) all glass, 
(4) metal, and (5) plastic and metal. Each fount should hold approximately 1 gal 
(3.8 liters) of water. Several small founts are better than a few large ones. 

Waterers After One Week of Age.— As soon as the chicks learn to drink, and the 
brooder guards are expanded or removed, larger waterers should be substituted. 
Most of these are of a type that can be used until the birds reach sexual maturity; 
some may be used for laying birds as well. These waterers and watering systems 
usually are automatic. There are many types: 

8-ft (2.4 m) automatic troughs: The trough is usually “V”-shaped, and 
adjustable for height from 2 in. (5.1 cm) to about 16 in. (40.6 cm) above 
the floor, and 8 ft (2.4 m) in length. There are three types, the differentia- 
tion being in the type of valve used to turn the water on and off. 

(1) Suspension valve: One end of the trough is suspended from the frame, 

the other hangs on a valve. The weight of the water in the trough 
turns the water on and off. 

(2) Float valve: The trough is mounted solid to the frame. At one end of 

the trough is an enclosed pan in which there is a float valve that 
operates according to the height of the water in the pan and the 
trough. 

(3) Electric valve: An electric valve governs the flow of water to the 

trough. 

Hanging waterers: These arc round waterers constructed of plastic or metal 
that hang from the ceiling. A bell-shaped dome encloses a valve to main- 
tain a designated level of water in the circular pan. They may be raised or 
lowered by changing the length of the suspension cord, cable, or chain. 

Cup waterers: Cup waterers arc small drinking cups, from 2 to 6 in. 
(6.1-15.2 cm) in diameter, and from 1 to 3 in. (2.5-7.G cm) deep. They 
may be classified according to the manner in which water is admitted 
to them. 

Suspension-type: A relatively large cup is attached to the end of a vertical 
pipe or hose. Made a p.art of the cup is a ralve tJiat opens and closes 
according to the weight of the water in the cup. 

Trigger-type; Usually these cu|» are clomped onto the top of o horirontal 
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pipe running the length of the chicken house. A valve is situated in the 
bottom of the cup with a “trigger” that opens and closes the intake 
valve. The “trigger” is operated by the bird. Cups on this type of 
waterer are quite small. The horizontal pipe may be raised or lowered 
by cables and a winch; thus the height of ^1 of the cups may be altered 
at one time according to the age of the birds. 

Note To operate cup waterers a pressure equalizer must be installed m 
the incoming water line. 

First Feeders 

So that the chicks learn to eat at an early age, a large area of feed must be 
supplied the first few days. Usually the first feed is spread over a large, flat con- 
tainer with a shallow edge 1 or 2 m. (2 5-5.1 cm) m height. Such a container may 
be supplied through one of the following: 

(1) Chick box lids 

(2) Feeder lids: These are the same size as chick box lids but manufactured 

especially for this purpose. 

(3) Plastic feeders; They are similar m size to chick box lids but are made 

of plastic or some similar material. They may be washed and reused, 
an advantage. 

Second Feeders 

When the chicks are five days of age the feeder lids are no longer practical; 

larger feeders must be substituted. In most instances these new feed containers 

should be large enough to handle the birds until they are fully grown. Some are 

automatic, some must be filled by hand. There are several types’ 

Trough feeders Troughs that are 4 to 6 ft (1 2-1 .8 m) m length are filled by 
hand A gnll or reel over the trough will help prevent feed wastage and 
keep the birds out of the trouts. 

2Wlw feeders These &re large tabes aboat 6 to 16 ui. (20.3-40.6 cm) m 
diameter and about 2 ft (0.6 m) long. At the bottom a large pan is sus- 
pended into which the feed flows from the tube, and fi’om which the birds 
eat. Tube feeders usually are suspended from the ceilmg. 

Automatic feeders Automatic feeders consist of a pan or trough from which 
the birds may eat, and of some mechanism for automatically transferring 
feed from a central hopper to the pans or troughs. There are many types, 
but the mam classifications are. 

Though and chain A contmuous trou^ goes around the poultry house 
and a special cham with cross-cleats drags the feed the length of the 
trou^ A hopper at one end of the house or pen acts as a reservoir for 
the feed 

Conveyor-and-pan system An auger or cham pushes feed through a tube 
or trou^. Openmgs are made at mtervals m the tube so that the feed 
drops out into circular pans Some automatic method is employed to 
stop the flow of feed once the pans are full. 

Shaker system The trough, supported on rollers, shakes back and forth. 

This causes the feed to move down the trou^. An advantage of this 
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system is that one straight trough may be used; the trough does not have 

fo rirclfi tli6 insidG of ths housG. , 

CoLevt Sstem; Pans or tube feeders are hung from a conveyor chain 
that malms a circle down and back through the house. M the P^s go 
bythecentralfeedhopper.theyare^^^^^ 

'’teoVg^ attached S'rHoles in the tube allow the feed to be pushed into 

SSL ”A‘ n;»"s» th« «b» »• M ■i“p' 

hanging feeders. “second feeder” must be of a size and 

Type of feeder and age as one week of age. If 

type that be satisfa JY to use another feeder between 

This will increase the investment m eqmpment. 

Feeder Time Qocks equipment continuously, it may be 

Rather than operate the f feed-mo^g mechanism intermittently, 

connected with a time clock that runs indent This procedure lengthens 

Time clocks are used to start and stop aS rZhs. 

the life of the feeding equipment, particularly the tubes and trougn 

Artificial Light of providing artificial 

iiiSta::yb:n"eLVa^‘: ~ 

ject, and is covered fully in Chapter 18. 

fhP noultrv house will facilitate the movement of 
In many instances a corner in ^e p ^ ^ poultry house. Such a 

equipment and other items through suspended. Correct placement 

carrier wUl consist of a track on which a platm™ 

of the carrier track m the house wi located near the nests so that 

be used. In the brood-grow-lay house i 
it may be used to transfer eggs. 

Bulk Feed Tank commercial poultry areas of the 

Bulk feed has replaced hagged poultry building. Their 

world. As a reservoir for iced, of young chicks, but rather 

size should not be governed hy ‘he contain. Each tank should 

by the amount eaten by the oldest b reserve, 

hold one week’s supply of feed, plus about two days res 

Feed Scales chickens involve weighing the feed consumed 

Most modem methods of , hing the daily feed allocaUon. Tlicse re- 

each day. Many programs call for ' ^ ^,0 ^nd pracUcal. Some scales arc 

fluirements necessitate scales that nr 
automatic; some, semiautomatic. 
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GROWING EQUIPMENT 

Most of the equipment used dunng the bird’s growing period will be the same as 
that provided during the laying period Careful selection of equipment should be 
made to make certain that as little as possible of the equipment w^iU be dupheated 
There are, however, several items used for growing birds that should be discussed 
Types of floor matenal are also of interest 

T>pe of Floor 

There are several types of floors used in poultry houses Many times the type 
used for the laying birds will determine the one used dunng the growing phase 

Alt iitter floor With this system the entire floor is covered with litter 
The floor may be either dirt or concrete, depending on the type of 
poultry enterprise involved, and the substance of the soil in the area See 
Chapter 11 

Slats and Utter This house is constructed so that a part of the Door area is 
covered with slats Although built pnmanly for those birds producing 
eggs, particularly breeder birds producing hatching eggs, growing birds 
must be trained to use the slats when they are young, thus they become a 
part of the growing equipment In some instances wire is substituted for 
slats, but wire is a poor substitute 

Amount of slats (orioire^ Slats should cover about 60% of the floor area, 
40% should be covered with litter Although an all slat floor may be 
used for commercial laying birds and egg type breeders, meat type 
breeders mate better if some Uttered area is available Fertility may be 
reduced when the breeders are kept on an all slat or all wire floor 
Slat sue and spacing Slats should be about 0 5m (1 25 cm) to 2 in 
(5 1 cm) wide and spaced about 1 in (2 54 cm) apart, and run length 
wise of the buildmg Do not run them crossivise of the house because 
birds cannot brace themselves to eat from the feeders 
W ire sue When wire is to be used m place cS sJsis, extreme cars shc'uld he 
used in construction The wire should be heavy enou^ not to sag This 
iviU caU for supports about every 12 in (30 5 era) Welded wire fabnc 
should be used to provide greater support It should have a mesh size of 
1 m (2 54 cm) by 2 m (5 1 cm), with the long part of the mesh nmnmg 
CToss^vlse of the building 

Constructing the slats (or wire) Slat or wue floors should be constructed m 
sections so that they may be removed when it is necessary to clean the 
droppings from under them, or when the house is cleaned 
Location of the slats (or wire) The slats may be located m the house in 
two ways 

(1) Down the edges of the house One-half of the slats are placed against 

the front wall, and one-half agamst the back wall This has an advan 
tage m open sided houses as any driving rain falls on the slats rather 
than on the litter Furthermore, all chores may be handled from the 
central littered area 

(2) i?oajn the center of the house This system leaves one-half the littered 

area at the front of the house and one-half at the back, with the 
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slats in the center. This construction has some advant^es in the 
en— nt^lly controlled house. " 

which are placed on the slats are closer together. With the open 
sided house there are disadvantages because rams blow m and wet 
the mer, and it is difficult for a man to cross over the slats to get to 
the opposite side of the house. 

be necessary to construct a movable cu^ or cover i 
the slats to keep air from blowing through during cold weath . 

All-slat House ^ advantage is that 

Commercial laying birds may be k p ^ 

it requires less floor space per bmi require about 2 sq ft (0.18 sq m) 

floor. On litter, commercial laymg pullets wi q n 

of floor space per bird. When they are ^^Ms Iheh sVe. ^d spacing are 

U ample. The reqwfe«S"“°' '°a®^.^d^Utter combination. Meat-type breed- 
the same as for the slats used lor the sla all-wire floor but egg-type 

ing birds should not be kept on an all-slat or on an w j 

breeders may. 

Deep-pit House aonstructed above a pit into 

Popular of late is a hous^th an ^ ^2 ^ an) high, allowmg 

which the droppings fall. The pit s ^ ^ skiploader may be used 

enough space for an attendant to ^ fte ground it the building is 

for cleaning. The “pit’ should be c buddings air is exhausted from the 

to be environmentally controlled, m , located near the upper 

■building at a point just ® “ „^onnientally controlled building. U the 

eaves, the same as with the ordinary constructed below the 

house has natural ventilation (open si e * , gd in removing the droppings 

ground surface, but difficulty usual y is ■ . qbe pit into which the drop- 
unless a convenient door is provided at one P 

pings fall must not allow water seepage from 

Sloping Wire Floor _ ^ poultry house is known as the 

An innovation tor the use of a wire iio g running 

sloping wire floor. The floor is slope ^ slope, and the floor is con- 

toot (30.5 cm). Eggs will roll on wwe ^ collection com- 

structed so that any eggs laid on tne wi should be provided as the mmn 

Partment at the bottom of the slope. offers only a means of collecting 

Mea in which eggs are laid; the sloping svire offers 

There are two methods of constructing the gpjpr of the house, with the 
(1) “A"-shapc: The top of the Door is 
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Wire sloping both ways to the walls Nests are placed against the walls 
or against an alley next to each wall 

(2) “V"-shape The highest part of the floor is at the junction with the 
front and back walls of the house Tbe floor slopes toward the center 
where the nests are located In some instances a movable belt collects 
the eggs from the nesting area and the compartment into which the 
“floor eggs” roll 

Type of wire used for floor The welded wire fabric used for the floor 
should be 14 gauge In some mstances the bottom wires could be 12i/2- 
gauge and the upper wires, 14^auge This gives additional support, so 
important wth any type of wire floor The mesh size should be 1 in 
(2 5 cm) by 2 m (5 1 cm) or on occasion, 1 m by 1 m (25X 25 cm) 
Breeder males wiU show a lower incidence of sore feet when the smaller 
mesh size is used The welded wire fabric should be laid so that the wires 
uppermost run crosswise of the house, enablmg the eggs to roll more easily 

Waterers 

Most watering systems manufactured today are suitable for growing birds and 
for those that are producing eggs However, any system that uses a deep pan or 
trough will not be satisfactory for yoimg or small growing birds because the 
diickens cannot reach the water This is particularly true of the arrangement 
usmg a pan and float valve and any other watering system usmg a deep trou^ 
Long waterer troughs through which water runs continuously also are not satisfac 
tory for young chicks, but are for growing birds and layers 

Feeders for Growing Birds 

In many instances the same feeder may be used for both growmg and laying 
birds This is particularly true of most automatic feeders But some systems pose 
a problem Many times the trou^ or pan used for growing birds is too small for 
adult buds, and a larger one must be substituted In (dioosing feeding equipment 
care should be taken to select a type that may be used for growing and laying 
birds • 

Specialized Feeders for Controlled Feeding — is becoming commonplace to 
restrict the feed mtake of growmg birds In some mstances this is difficult with 
automatic feeding equipment, as the feeders run empty for a time m order to 
reduce the bird's feed intake When the feeder kicks on, and flesh feed starts to 
flow through the system, the buds near the feed reservoir get the first feed and 
eat longer than those at the end of the house The difficulty is further complicated 
when there are several pens in the bouse 

To alleviate this problem, some manufacturers of automatic feeding equipment 
have an arrangement whereby feed flows through the tube until it is completely 
filled, and feed drops into pans in all sections of the house at the same tune, 
therefore, all buds have an equal period of feed consumption 
Other Special Feeders —Tube type feeders are used for feeding cockerels when 
males are kept with the females, dunng either the growmg or the laymg period 
These feeders are filled by hand and are kept at a height so that m^es may cat 
from them, but not the females They are known as cockerel feeders 
Other similar feeders are used for oyster shell or gnt, and are known as shell and 
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grit feeders. They are hung at a low level to enable both males and females to 
eat from them. 

“general rule, roosts are not need^ m “J^^t^rTori" 

laying birds. On occasion, however, w females. About 2 in. 

":n'm2°fS; ttCm or can Jump on the roost to get away from 
the trouble. 


laying HOUSE EQUIPMENT 

In general, the feeding and watering equ^men^i.ed^f^.thej^^^^^^ 
“iwXf hot:" ‘But rherrwuTbe some equipment pertinent to laying 
birds only, such as: 

Many ^pes of nests have been used for chickens such as: 

individual; 

colony; 

multiple-bird; 

room-type. These nests are comprised of individu^ 

Individual nest most common today. _ many types manufactured. 

compartments in which henslay ^ere ar^ Y ^ 

Individual nests are constructed m batteries a 

batteries may be 1,2, or 3 tiem ig _ ^ ^2 in. 

Size of the nest: Each nest is abo Slightly larger 

(30.5 cm) high, and 12 to 14 ^ ^ 05 - 35^6 cm^^ p^^ducers. A front, 
nests are used for meat-type lay height is used to help retain 

lower Up about 3 to 4 in. ( 7 . 6 - 10.2 cm) 

the nesting material. constructed with a square front 

Shape of front opening: Most nesK ^ ^ j 

opening, although research , „ and the bottom rounded, wiU 
a triangle with an apex at the bottom, an 

cause the birds to use should slope to keep the birds 

Sloping roof: The roof joping roof is not available, some other 

from roosting on the nests. I P -jp- 

method must be employed to preven nests, perches 

Perches necessary: So the bu „ perches should be hinged so 

should be a part of the nest jj,us preventing birds from 

that they may be raised to close 

entering. ^ removable facilitate cleaning. 

Removable bottoms: Bottoms that m the hottest place in the 

Ventilation in nests: Often the n ppt ventUatcd. 

chicken house, particularly when the s.aes 
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There must be adequate aur movement through the nests A back con 
structed of wure mesh may be the best, but many have open backs 
Roil away nests These are single section or colony nests with a sloping 
we floor The birds enter from one side and because of the sloping floor 
the eggs roll to a container at the back, away from the actual nest Eggs 
ate gathered from the container 

Automatic Egg Pickup System 

The roll away nest may be equipped with an automatic egg pickup Instead of 
rolling into a container at the back of toe nest the eggs roll onto a narrow, movable 
belt The belt runs the length of the house behind the nests, and brings the eggs 
to a separate receiving room at the end of the building Two rows of roU-away 
nests usually are placed back to back, thus requinng only one belt There must be 
one belt for each tier of nests Special machinery and belts are available from 
manufacturers 

Artificial Illuimnation 

The use of artificial light m the laying bouse is mandatory This is true not only 
m the environmentally controlled poultry house, but in open sided houses, be 
cause it IS necessary to increase the length of the light day during the months 
when hours of natural daylight are less than adequate to sustain normal egg pro 
duction See Chapter 18 for complete details 

Broody Coops 

U IS the natural inclination for laying hens to go “broody** after they lay their 
first clutch of eggs Broodiness is an inherited characteristic, more pronounced in 
meat type breeds than egg type birds A broody hen may be returned to her 
normal condition if she is placed m a coop with a wire or slat floor Such broody 
coops were a necessity years ago However, the broody factor has been almost 
eliminated in most strains of chickens through genetic selection and modem 
breeding methods, and because of this broody coops are no longer used 

Room Size 

In some instances chickens do better when confined with relatively few buds to 
a unit This IS particularly true of breeding birds Therefore, the construction of 
pens m the poultry house wUl be necessary Wire used for the fences that divide 
the house into pens should be heavy-gauge, preferably welded wire fabric, 1 m by 
1 in (2 5 cm) or 1 in by 2 in (25X51 cm) The pen dividers should be re 
movable to faahtate cleaning the bouse 
floors between pens Placement of the doors between the pens should in 
volve some study Ihey should 

(1) swing both ways, making it easier to push equipment through, 

(2) have the bottom 12 m (30 5 cm) above the floor so they vnll swing 

above the litter, 

(3) be located m the path of toe earner if one is used, 

(4) close securely when not m use to prevent birds from gomg from pen 

to pen, 

(5) be removable when the house is to be cleaned 
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MANURE DISPOSAL EQUIPMENT 

Some involve mechanical eqmpment; others are a parr oi sp 
disposal and are discussed in Chapter 44. 

Manure-CoUecting System ^ poult^ 

When birds of ^ toge quantities of droppings accumulate 

house floor is covered with slats or until the birds are removed 

below them. This manure may be manure may be coUected regularly by 

from the house, when it al droppings from cage operations is 

specialized collecting equipment. Re 

discussed in Chapter 17. removing the manure from under 

Collecting equipment: One the use of a drag. At the 

slats or wire while the birds are in t q under the slats or wire. 

timethehouseisconstructed.aconcretepjUsto^^^^^ p.^ 

A steel, motorized drag is used droppings several times 

The drag is made to go b^^k-and-forth over the^« P^P ^ 

until the area is clean. °l au,ay . or they may be allowed to 

usually augered into a . specialized disposal. The equipment 

run into a lagoon, one from several manufacturers. 

necessary to the drag system is ava 

utter Removal Equipment there are chickens 

Although it is difficult to ® ^ equipment may be used when the house 

in it, except by manual methods, sp h 
is vacant. Many types of machinery are m 

skip loader; 

vacuum; 

belt and loader. 

VI fctricity on the poultry farm 

ELECTRILI noultrv farm is great. Automation 

The present demand for electricity . . god environmentally controlled 

has increased the use of electacM . jUumination. In many instances 

housing has increased .vill be necessary. Some electrical terms 


housing has increased the need for necessary. Some electrical terms 

special control panels and heawer win g better understanding < 
and requirements are given below to provioe 
involved with electricity on the farm 


Definitions . . j aq) is current which reverses 

Alternating current; Alternating curt positive, then 

direction rapidly and tegularl^ -vHp'is completed 50 or 60 times every 
negative, then positive, ete. The y .^jog rise to 50-cyclo or BOcycle 
second, with usual electric P°'''“’ ^ ^ ^ the cycle involved, 
terms for current. Electric rao electric current is the ampere. It is 

Ampere; The unit of measurement through a resistance of 1 ohm 

the rate at which current is cau 
by a pressure of 1 volt. 
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Current Current is the flow of electncity in a circuit Current is measured 
m amperes 

Direct current Direct current (DC) is current that flows in one direction 
only One wire is always positive, the other, negative 
KVA Abbreviation for kilovoltamperes, the product of volts times 
amperes, divided by 1000 

K TV Abbreviation for kilowatt, the unit of measurement of electric power 
A kilowatt (K W ) equals lOQO watts It is the product of volts times 
amperes, divided by 1000 

Kilowatt hour The amount of electric power represented by 1000 watts 
for 1 hour 

Ohm The ohm is the amount of resistance that will permit current to flow 
at the rate of 1 ampere under a pressure of 1 volt 
Single phase A single phase, alternating-current system is one having a 
smgle voltage in which the reversals of that voltage occur at the same time 
and are of the same alternating polarity throughout the system 
Three phase A three phase alternating current system has three single 
phase circuits (or groups of circuits), each so timed that the alternations of 
the first axe 1/3 cycle (120“ ) ahead of those of the second and 2/3 cycle 
(240® ) ahead of those of the third 

Voltage Voltage is the force, pressure, or electromotive force (EMF) which 
causes electric cunent to flow m an electric circuit Us unit of measure 
ment is the volt, which represents the amount of electric pressure that 
will cause current to flow at the rate of 1 ampere through a resistance 
of 1 ohm 

Watt The watt is the unit of measurement of electric power, 746 watts is 
equivalent to 1 horsepower The watt represents the rate at which power 
is expended when a pressure of 1 volt causes current to flow at the rate 
of 1 ampere 


TABLE 12 I 


RUNNING CURRENT REQUIREMENTS OF ELECTRIC MOTORS 


Motor 

Horse- 

power 

115 voU 

1 phase AC 

230 von 

1 phase AC 

230 volt 

3 phase AC 

Current 

Load(l) 

Amp 

Wire 

Sue{2) 

Gauge 

Current 

Load(l) 

Amp 

Wire 

Size(2) 

Gauge 

Current 

Load(l) 

Amp 

Wire 

Size(2) 

Gauge 

1/6 

4 4 

14 

22 

14 



1/4 

5 8 

14 

29 

14 



1/3 

7 2 

14 

36 

14 



1/2 

98 

14 

4 9 

14 

20 

14 

3/4 

13 8 

12 

C9 

14 

28 

14 


16 0 

12 

80 

14 

3 5 

14 


20 0 

10 

100 

24 

50 

14 

2 

24 0 

10 

12 0 

14 

65 

14 


34 0 

c 

17 0 

10 

0 0 

12 

5 

5C0 

4 

280 

8 

15 0 

10 


Source Code . , 

in Full ntnl loid current Inampw* liUrtlnc load much hlchcr) 

<2) M Birouin wlr* di« tamer al»*i required when there U a volute drop 
lA the line 
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TABt-E 12i 


RELATIONSHIP BETWEEN WIRE SIZE. ELECTRICAL LOAD. 


Wire Gauge 

Size 

Maximum Watts 

Fuse or 

at 120 V 

at 240 V 

Breaker Amps. 

14 

12 

10 

8 

6 

4 

2 

0 

1725 

2300 

3450 

4600 

6325 

8050 

10925 

14375 

3460 

4600 

6900 

9200 

12760 

16100 

21850 

28760 

15 

20 

30 

40 

55 

70 

95 

125 


Cunent Requirements of Motors requirements for 

Motors are rated by horsepower (hp). The ampere ano 
motors of different sizes are given m Table 


Wire Size and Electric Load 
The relationship between 
Table 12.2. 


wire size, electric load, and fuse size is shown in 
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Brooding Management 


It takes more than good chicks, good feed, and good housing to operate a com 
meraai poultry farm Although these represent the foundations on which a prof 
liable enterprise is built, MANAGEMENT has a very great deal to do with how 
well or how poorly the busmess does The farm manager who is an expert m his 
field and has the ability to get the most from his operation, is the one who sue 
ceeds Management, m itself, is composed of a “lot of httle thmgs,” many of 
which seem unimportant, but when all are put together, lead to efficient produc 
tion and greater profits Some say that poultry farm managers are “bom,” rather 
than tramed, that some just have the ability and sensitivity to make good poultry 
men Obviously somethmg of this nature must be true, for many can do the job, 
while others cannot But perhaps good management is only the ability to detect 
the httle thmgs, to be able to see trouble before it happens, and to know when to 
alter any of the many programs mvolved with handling chickens Certainly this 
ability IS a great asset, but ‘ know how” is important too Poultry production is a 
science that encompasses many facets, practices withm the mdustry are changmg 
every day The poultryraan who understands the basics of poultry production 
and who knows “how to do thmgs,” then puts his knowledge and his * green 
thumb” to work to accomplish the best results, is the poultryman who will have a 
worthwhile enterprise 

This chapter deals with management factors having to do with the broodmg pe 
nod, usuaU> defined as the first five or six weeks of a chick’s life Floor manage 
ment only is discussed here, cage management is treated m Chapter 17 Broiler 
management is covered in Chapter 20 

Management 

Too frequently the subject of management has covered only those factors nec 
essary to do a better job mcreased egg production, better growth, lower mortal 
ity, etc , are examples But today’s management program must revolve around 
cost management— the ability not only to do a job well, but to do it profitably 
Production costs are becoming more and more important m this business, where 
unit profit IS small The fact that the poultry fanner has bttle to do with the 
pnee for which he sells his product, pnee bemg the result of supply and demand, 
only emphasizes the importance of bemg able to furnish the product at the lowest 
cost Thus, good management must always mvolve financial management, the 
ability to reduce costs to their limit 

The Management Program 

Good poultry farm management must be bmlt around a defimte program, every 
part roust be planned m advance It should be wntten out, and mclude 
(1) Who does what and when 

Everjone connected with the project should know his duties, and 
when they are to be finalized First, the program must be detaOed, if 
the chicks are to be debeaked at seven days of age, a calendar date 
must be shown Every * chOTe” must be itemized, and a date set 
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(2) Whose feed, and what type will be used 

Many poultry enterprises are so large today that more than one brand 
of feed will be used. Feed comes in different forms: mash, crumbles, 
and pellets. The feed must be given careful consideration when the 
management program is discussed. In other instances, however, the 
farmer is a contract grower, and he uses only the feed furnished him. 

(3) Vaccination schedule is very important 

The vaccination program is to be studied carefully, and the manufac- 
turer as well as the type of vaccine and the age at which it is to be 
given must be incorporated into the written program. Who is respon- 
sible for carrying out the details must be made perfectly clear. 

(4) Have a goal 

The good farm manager will discuss costs with his employees (or with 
himself). What is the goal for the cost of feed necessary to raise a 
pullet, the cost of feed per dozen eggs, the cost of medication, the 
cost of labor, etc., and finally, the total cost to complete the produc- 
tion of the product involved. Just to raise 90% of the pullets to 
23 weeks of age is not enough. At what cost must they be raised is 
more important. 


THE BROODER HOUSE 

Production of a good pullet is one of the most important parts of good manage- 
ment, for how well the pullet is grown will greatly determine how well she pro- 
duces in the laying house. Similarly, the growing of a good male will exert an in- 
fluence on his behavior in the breeding pen. Good growing starts with good 
brooding; adequate housing plays an important part during this period also. The 
details for a proper house are given in Chapter 11, but there are other items of 
importance too. 

Types of Chickens and Man^ement Recommendations 
Size and type of chicken cause variations in the recommendations for many 
management factors. The various types of birds are: 

Commercial, egg-type, Leghorn pullets 

Commercial, egg-type, medium-size pullets (most producing brown eggs) 

Breeder type: 

Leghorn (male and female) 

Medium-size (male and female) 

Meat-type (male and female) 

Isolation of the Brooder House 

Chicks should be brooded in a house that is not located near other poultry. 
There is just too much danger of disease transmission to do otherwise. At least 
300 ft (91.1 m) should be allowed between such houses, and a greater distance is 
preferable. The brooder house should be isolated. It should be enclosed with a 
fence at least 100 ft (30.6 m) from the house, and the gate to the enclosure should 
be kept locked except when in use. 

With modem disease-control programs it wUl be necessary for everyone entering 
the enclosure to shower and change into clean clothing. See Chapter 41, Myco- 
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plasma Visitors must be kept out of the enclosure unless they, too, shower and 
change clothmg 

All m. All-out System 

Although more than one brooder house may be within the fenced enclosure, the 
chicks must be of a similar age, the oldest being no more than seven days older 
than the youngest Vaccmation and other programs are almost impossible when 
chicks are not of a similar age 

All the chicks should be started the same week, later all should be removed from 
the house at approximately the same time This program gives rise to the term, 
“all in, all-out,” meanmg that all chicks are placed m the house (or houses) at one 
time, and some time later, all are moved out at one time Another group of chides 
IS not to be placed in the house (or houses) until all the older buds are moved out 
and the premises cleaned This provides a penod when there are no chicks within 
the enclosure, thus breakmg any cycle of disease infection 

PREPARING FOR NEW CHICKS 

Everything withm the fenced enclosure must be cleaned thoroughly before plac 
mg a new group of chicks m the brooder house or houses 

Cleaning the House and Equipment 

Immediately after the fenced brooding enclosure is depopulated of birds, the 
house or houses should be cleaned, disinfected, and readied for another group of 
chicks Immediate preparation is necessary so that the buildings may he empty 
for one or two weeks prior to placmg new ducks in them Disinfection and funu 
gation will kill most of any disease produemg organisms, an empty house will 
break the life cycle of most of those remauung The cleanmg process must mvolve 
the foUoYiing 

(1) Remove all old Utter Used btter should be removed from the poultry 

house, then hauled away from the premises 

(2) Clean and scrub the house All loose debns must be taken from the 

building, and the floors scraped clean Any slats or wire should be 
si milar ly scraped Next, a pressure sprayer should be used to wash 
thoroughly the mtenor of the house Following this, it will be neces 
sary to dismfect the entire inside of the building Use the most pow 
erful concentration of disinfectant, as recommended on the label A1 
low the house to dry If an egg room is m the poultry house, clean it 
similarly 

(3) Clean the equipment All equipment must be scraped, washed, and dis 

mfected Dip the smaller items m a dismfectmg solution If possible, 
the eqmpment should be moved outside the house to an area inside 
the fenced enclosure to complete the cleanmg process After clean 
mg, the equipment should be moved back mto the house 

(4) Fumigation If the house is tight, or curtains can be dosed to keep the 

fumigant m, the house and equipment should be fumigated, usmg 3X 
concentration of formaldehyde gas (See Chapter 9), based on the 
followmg 
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(Per 100 cu ft (2 83 cu m) air space) 

Formalin 120 cc 

Potassium permanganate 60 gm 

or 

Paraformaldehyde powder 30 gm 

(5) Treat dirt floors Spray dirt floors (also driveways and an area 4 ft 
(1 2 m) wide around house) with an oil-and-dismfectant mixture, or 
some commercial product suitable for this purpose 

Use a Scrub Bucket 

All footwear must be scrubbed with a solution containmg a disinfectant before 
the wearer enters the premises “Step in” pans are of little value, scrub with a 
good, hard-bnstled brush on entenng and again on leaving Provide a wide, deep 
bucket to hold the solution Renew the mixture often 

(1) Let house be empty After fumigation, allow the empty house to air 

out for one or two weeks prior to placing a new group of chicks m it 

(2) Clean any bulk feed bins All remaining feed should be removed from 

the bulk feed bins, after which they should be washed, dismfected, 
and fumigated 

(3) Cleaning other items Where chicks are brooded and grown in the same 

house, growing feeders and waterers will need to be cleaned the same 
time as the brooding equipment With the brood-grow-lay system of 
housing, equipment used during the laying period will need thorough 
cleaning too 

Caution It any equipment is brought into the fenced enclosure or 
house, it must be thoroughly cleaned and disinfected first Dirty 
equipment is one method of transferring disease producmg orga- 
nisms to a clean environment 

Check Equipment 

While the house is empty of chicks, all poultry equipment should be carefully 
repaired Any worn or tom curtains on the house should be replaced Winches, 
cables, and other devices used m conjunction with the curtains must undergo an 
overhauling Mechanized equipment will need a close scrutiny. Worn out light 
bulbs should be replaced Ventilating fan motors and other motors may need to 
be replaced or repaired Gas burners in the brooder stoves should undergo a 
thorough renovation, remove the carbon, clean the jets, and check the 
thermostats 

Cleamng the Grounds 

Remove all debns from the area outside the houses, mow the grass, and make 
any necessary road repairs Driveways should be properly surfaced to enable 
trucks to move over them easily during penods of inclement weather If a truck 
dip vat IS involved, it should be thoroughly cleaned and fresh disinfectant added 

HOW MANY CHICKS 

There are several computations necessary to determine the number of chicks to 
order for any individual house Care should be exercised to work out every detail 
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according to the type of mans^ement program, breed and sex of bird, etc These 
variations are as follows 

Management Program 

Will the house be used only for brooding, or will the chicks be brooded and 
grown m the same house, or will the brood grow lay program be followed’ The 
answer will certamly mfluence the number of chicks that may be started on a 
floor of a given area The mmimum requirement for floor space for the oldest 
birds kept in the house will determme the number of chicks started, for older 
birds require more floor space than younger birds 

Commercial Pullets or Breeder Birds 

As a general rule, all ages of birds to be used for breedmg purposes should be 
given more floor space than those used for the production of commercial eggs 
Furthermore, males are involved with flocks to be used for breeding purposes, and 
these need even more floor space In most uistances the cockerels are raised in 
pens separate from the females, at times both sexes axe kept in the same pen 
Thus, the amount of floor space necessary will vary according to the use to which 
the birds axe to be put 

Will the Layers Be Kept on the Floor or in Cages’ 

Although practically all chicks are brooded under similar conditions dunng the 
first 5 or 6 weeks of their lives, the handling of the birds after this period, particu 
larly during the laymg period, will determme the number of chicks to be started 
and housed Although the more common practice today is to brood and grow 
commercial laying birds m the same house, the age at which they are moved to 
their permanent laymg quarters will vary If they are to be kept on the floor dux 
mg their laying period, they probably will stay m the growmg house until about 
20 weeks of age If they are to be transferred to cages they may be moved at any 
time between 14 and 20 weeks of age However, the tendency today is to trans 
fer them at an early age, usually pnor to 17 weelcs of age As less floor space is 
required for 17 week-old birds than for older ones, this fact alters the bird capac 
ity of the groivmg house 

In the case of birds that are being raised for future breedmg purposes and the 
production of hatchmg eggs, there are two alternatives as to the age at which the 
birds may be housed in their laymg quarters 

(1) Dransfer at ten weeks of age More and more breeder birds are being 

kept under a MG or MS-cIean status Breeders are carefully blood 
tested at regular mtervals to determme their freedom from the disease, 
but the most likely time for flocU to become mfected or break is 
when the birds are commg into egg production For this reason it is 
much better to ' house” the birds far in advance of this age, to avoid 
as much stress as possible at laymg age Usually the birds are moved 
at 10 weeks of age 

(2) Brood grow lay system This management method has become popular 

with those poultrymen involved with a Mycoplasma program, because 
the birds are never moved from house to house, thus avoiding any 
movmg stress and because the poultry house may be completely iso 
lated dunng the entire life of the birds 



BROODING MANAGEMENT 


169 


Either of these two alternatives will influence the number of breeder-type chicks 
that may be placed in the house at one day of age, and also the requirements for 
feeder and waterer space 

Chicks Should Be the Same Age 

Never mix chicks of different ages m the same house or the same pen. The pn- 
mary reason for this recommendation is based on the vaccmation schedule. When 
growing birds are vaccinated, all birds m the house should be vaccinated when 
they are a certain day of age, and on the same day This is impossible if chicks 
vary m their ages 

Floor Space Requirements Durmg Broodmg 
The amount of floor space necessary for each chick during the first 5 or 6 weeks 
of its life IS given in Table 13 1 The figure vanes according to the type of burd 
mvolved, and the purpose to which it is to be put m the laying or breedmg pen 


TABLE 131 


FLOOB SPACE REQUIREMENT DURING THE BROODING PERIOD 


Type of bird 

Floor Space per Bird 

Sq Ft Sq M 

Birds per 
SqM 

Leghorn, egg type pullets 

0 76 

0 070 

14 3 

Medium size, egg type pullets 

0 86 

0 079 

12 7 

Leghorn breeder pullets 

0 85 

0 079 

12 7 

Leghorn breeder' cockerels 

1 00 

0 093 

108 

Medium-size breeder pullets 

1 00 

0 093 

108 

Medium size breeder cockerels 

1 25 

0 116 

86 

Meat type breeder pullets 

1 00 

0 093 

10 8 

Meat type breeder cockerels 

1 60 

0139 

7 2 


Floor-space requurements for birds of other ages are found in Chapters 14, 15, 
and 16 

Pens and Floor Space 

Except for birds to be used as breeders, pens probably are not advisable Al- 
though pens were widely used several years ago, the procedure today is to house 
most birds in large groups, several thousand may be kept together Breeder-type 
birds, however, seem to do better when the unit size is small, and 400 to 500 usu- 
ally are placed in one pen It is best to keep the breeder males and females in 
separate pens during the broodmg penod. The use of pens within a house does 
not alter the floor space requirement shown in Table 13 1. 

Effects of Ctowdmg 

Chicks should be given adequate floor space during the brooding period, they 
should not be crowded The amount of floor space given in Table 13 1 does not 
involve cron ding. Although the amounts vary according to the type of bird being 
brooded, some birds or sexes require more room in which to move about. Certain 
chicks, ns meat-type cockerels, are costly and small compared with other birds 
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They necessarily must have more floor space than other types of chicks to avoid 
any crowding 

A decrease from the recommended floor space usually means an increase m 
chick mortality and reduced rate of growth Although the latter is not of primary 
importance with birds to be kept for egg production purposes, any mcrease over a 
“normal” death loss becomes costly Not only is there a monetary loss involvuig 
the cost of the chick, but the ^alue of the feed, labor, and other items necessary 
to grow the chick until the time of death is a direct loss too 
How much mortality during brooding^ Normally, chick mortality during 
the first week m the brooder house is greater than any week thereafter 
durmg the growing period, but it should not be over 1% Losses the sec 
ond week should be slightly less Beginning with the third week, deaths 
should be at a relatively low weekly level and run rather constant until the 
end of the growmg period 

Order Chicks Well in Advance 

Chicks should be ordered weeks, or even months, m advance of the time they 
are to be placed m the brooder house This gives ample time for the hatchery to 
plan for the order, and for the customer to have some assurance that he will get 
the chicks when he wants them 

First, calculate the number of chicks needed Usually, the quantity of day 
old, female chicks needed is determined by the number of pullets neces 
sary at sexual maturity To this figure is to be added the number of cull 
and death losses durmg the growmg penod Also to be considered is the 
number of extra chicks given by the hatchery 


Example 

Number of pullets at sexual maturity 4000 

Number of chicks started if 90% arc to be housed at sexual ma 
tunty (4000 - 90 X 100) 4444 

Culls and death loss (4444 - 4000> 444 

Number of chicks needed when 4% extras are given (4444- 
104 X 100) 4273 

Number of chicks to order (to nearest 100) 4300 


Growing mortality a factor In the abose example, 90% of the birds 
started are to be housed at sexual maturity Certainly, the goal of esery 
poultryman should be at least this, but many will ha\e a much hi^er 
figure, particularly with egg type lines However, others will not do as 
well 

Extra Chicks Hatcheries have a custom of giving free extra chicks to 
make up for those lost in debvermg the order plus a normal amount of 
earlj death loss Between 2 and 4% extra chicks usually are included 
When cockerel chicks arc needed If the flock is to be used for breeding 
purposes once they reach maturity, it will be necessary to calculate the 
number of cockerels necessary accordmg to the number of puUets, then 
order the required number of male chicks 
Ordering chicks for the brood grow-tay house The number of pullets 
needed in the house when they reach laying age in the figure used to de- 
termme the number of chicks to start at one day of age Using figures 
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for floor space (Chapters 15 and 16), calculate the number of mature 
pullets the house mil accommodate. From this figiare, work backward 
to calculate the number of day-old chicks necessary. Brooding and 
growing mortality, plus culls, must be included in the computation. The 
amount of floor space for the young chicks during the brooding period 
will be much less than the total floor space in the house. Therefore, it 
may be practical to confine the brooding operation to only a part of the 
building. 


BROODING REQUIREMENTS 

A few days before the chicks are due to arrive at the farm the caretaker must 
begin to ready the poultry brooder house. Everything must be in order. A good 
start is an important part of the growing program. 

Litter 

There are many types of litter, and an evaluation of these is found in Chap- 
ter 20. Cover the floor with about 2 in. (5.1 cm) of the material. The particles 
should be large enough not to pass a 1/4-in. (0.6-cm) sieve. Be sure it is clean, 
dry, and free of any mold. Do not cover the litter with paper or cloth unless the 
litter is extremely line, i.e., will pass a 1/4-in. (0.6-cm) sieve. 

Delivery warning: Remember that the fenced enclosure and the brooder 
house have been thoroughly cleaned and disinfected. Any truck used to 
transport litter to the house should also be clean before it enters the en- 
closure. Do not undo a good job of cleaning the house by admitting dirty 
trucks to the premises. Install a “dip vat” at the entrance. Trucks must 
drive through a disinfecting solution kept in the dip vat. 
litter Management.— During the first three weeks of the chick’s life the litter 
should be only slightly moist; after that it should contain about 25% moisture. 
Do not start the brooder stoves until the day before the chicks arrive, as this tends 
to dry the litter too much. When chicks are placed on exceptionally dry litter 
there is a tendency to dehydrate them the first day. After that, the droppings 
add moisture to the litter. It the Utter becomes too wet, increase the amount of 
air moving throu^ the house. 

When all else fails: If increased ventilation wUI not dry the Utter, more Utter 
should be added to the house, mixing the new with the old. But be care- 
ful. Often molds grow under wet litter; stirring or turning the Utter only 
exposes more moldy material to the chicks. Remove caked or wet Utter 
before adding more. 

Feathering and litter condition: There must be some humidity in the poul- 
try house. Chicks do not feather well in a dry atmosphere, and the tnois- 
ture in the litter tends to influence the amount of dampness in the air. 

The area near the heat supply has a tendency to get wet because the birds 
frequent the area more, and because the warmed area is small; but other 
parts of the house may be too dry. Both may become problem areas. 

Brooder Guards 

Brooder guards should enclose the heated area, either the brooder stoves, the 
hot-water pipes, or the heated slab. The type of canopy brooder wiU determine 
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tho distance the guards should bo from the edge of the hover typo stove The 
guards will need to be farther from the blast type stove than the con\entionaJ, but 
normally the distance should be about 30 in (76 2 cm) in winter and 36 in 
(91 4 cm) m summer 

Increase the area within the guards As soon ns the chicks learn the source 
of the supplementary heat, the guards must be expanded to allow a greater 
area inside them Begin increasing the area on the third day Guards 
should be used for 6 to 9 days, after which they may be removed Often 
the guards may encircle two or more brooder stoves after the fourth or 
fifth day and larger waterers and feeders placed inside the rings Many 
pullet chicks are deboaked and some males are toe-clipped at 6 to 9 days 
of age, if this is practiced the chicks should rcmam in the guards until 
these jobs are completed 

Guards with room type heating Although chicks cannot move away from 
ivarmth when the entire brooder house is heated, they may not be able to 
find the feed and water if they arc allowed to stray over the entire floor 
area It is just impossible to provide enough feeders and waterers There 
fore, guards wiW be necessary to restrict the chicks to a small area where 
the feed and water is more easily available 

Attraction Lights 

An attraction light should be used under hovers which confine their heat to a 
small area The presence of brooder guards does not remove the need for lights 
The bght should be used for two or three days only, chicks vviU learn the source 
of heat during this time 

House Ventilation For Hover type Brooding 
There need be but little air movement through the brooder house during the 
first few days, 3 to 5 air changes per hour will be ample The house temperature 
should be kept at about 75*F (23 9“C) the first 4 or 5 days, after which it should 
fae lowered to 65 to 70 F (18 3*’-2I I*"C) Chicks do better m a relatively cool 
environment if there is a place they can go to get warm 
Ventilating the open sided house Curtains should have been installed on 
this type of house When chicks are placed in the house, the curtains 
should be closed As the chicks grow older the curtains may be opened 
more dunng the warm hours of the day, and closed at night Weather 
conditions and the age of the chicks will determme the day time and 
night time opemng size There must be no drafts in the house 
Avoid disaster Ventilation in the open sided house is difficult to control 
But regulating the amount of air going through the poultry house is 
most important Changing the curtains accordmg to the outside and m 
side temperature is a pnme factor in raising good birds Its importance 
cannot be overestimated Alterations may be necessary several times a 
day Just opening the curtains m the morning and closmg them at night 
is not enough Improper ventilation and house temperature ivill only 
lead to difficulties m the flock sometimes to disaster 
Plastic curtains inside the house When the outside temperature gets very 
low it may be impossible to keep the temperature of the brooder house 
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high enough for chick comfort. Even the surplus heat from the brooder 
stoves will not warm the house enough. A remedy for this that is used 
in some instances is to hang two clear, plastic curtains from near the 
ceiling to near the floor, extending them the length of the house. One is 
hung on each side of the area in which the stoves are located. In this 
manner only about half of the floor area is used imtil the chicks get 
older and can withstand cooler conditions. Be careful, however, that 
ventilation inside the curtains is adequate. Leave some air space at the 
top and bottom of the curtains. Remove the curtains when the chicks 
are 2 to 3 weeks of age. 

Ventilating the environmentally controlled house: After the chicks are a 
few days old, air movement through the brooder house will need to be in- 
creased to furnish a proper environment. The size and number of birds in 
the building are the factors used in determining proper airflow. See Chap- 
ter 11. 

Light 

Artificial light must be used to supplement natural daylight during the first 
48 hours after the chicks arrive at the farm. Chicks should be given continuous 
light at 1 foot-candle illumination at the floor during this period. This amount 
may be supplied by approximately 1 watt of light bulb for each 4 sq ft (0.37 sq m) 
of floor space. In the open-sided house this means that artificial light must be 
used during the hours of darkness', but if the inside of the house is dark during 
daylight hours, artificial light should be used both day and night. In the totally 
dark, environmentally controlled house, artificial light, of course, should be used 
for the first 48 hours. 

Continuous light during the first two days is a great aid in getting the chicks to 
eat and drink; and this is of the utmost importance. The first two days is a criti- 
cal period. 

Brooder Capacity 

The brooder capacity is related to the area of the floor that is heated by the 
heat unit. The size of the canopy has little to do with it, as some heating devices 
deflect the heat farther than others. Besides, the type of chicks being brooded 
will alter the number of chicks that can be placed around one unit. 

Commercial and breeder-type pullets: Most canopy-type brooders have a 
capacity of 500 chicks, and this is the number usually placed imder a 
stove by commercial growers. 

Meat-type breeder eockerels; When the cockerels are to be raised separate 
from the pullets, a smaller number should be placed under each brooder. 
About 350 chicks per stove is the usual recommendation. 

Brooders heated with hot water: Allow approximately 6 sq in. (38.7 sq cm) 
per pullet chick and 8 sq in. (51.6 sq cm) per cockerel chick under the 
hot-water hovers. The recommendation will vary according to the height 
of the pipes above the Utter. The shorter the distance, the more space re- 
quired per chick, because the nearness of heat tends to drive the chicks 
out from under the hover and they will not use the entire area under the 
hot pipes. 
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supplementary heat, provide about 20 to 2b sq in 

heated slab per chick to be brooded 

^rt^Lmend any broodmg temperature apphcabteto^^ ^^pes rf 


brooders and all conditions Usually, however, a temperature of 90 to 95 r 
(32 2“-36°C) at a pomt 6 m (15 2 cm) outside the canopy and 2 in (51 cm) 
abL^e the top of the htter is satisfactory for chicks at one day of jige Us^tta 


higher temperature for meat type, breeder, 
older, the temperature may be reduced at the rate of about 5 F (2 8 ) p 

But a thermometer is a poor tool for measurmg chick comfit f*" , T. 
selves should be the indicator At night they should bed down just outside th 
edge of the hover, and completely circle the brooder If they are t^ far out, the 
temperature is too high, if too far m, the temperature is too low Thermometors 
should be used before the chicks are placed under the hovers, but after the tirs 

two days, thermometers may be removed and stored 

The usual starting recommendation for room heat brooding, and for slab brooa- 
mg IS 85“? (29 4“C) at a pomt 2 m (5 1 cm) above the top of the litter 
Make sure of this Extreme care should be taken to reduce the brooding 
temperature with room type heatmg With heat in the entire house, the 
chicks have no way of getting away from it if they are too warm Further 
more, they have no place to go if they are cool and require additional 
supplemental heat If the temperature is correct, the birds will spread out 
evenly over the floor or m small congregations at night, they will not 
huddle nor extend theur wmgs 

A similar precaution is necessary with slab heatmg Although the chicks 
can move off the heated slab if they are too warm, there is no place for 
them to get additional heat if they are too cool 
Another suggestion Although brooder guards are necessary to confine day 
old chicks to the heated area, and to concentrate the feeders and waterers 
within a small area, often the guards are responsible for chick injury A1 
though soUd guards prevent a great deal of draft over the chicks during 
cool weather, the birds may develop a custom of congregating against 
them the first day to keep warm, rather than gomg to the heated area of 
the brooder stove Dunng hot weather there is a tendency for the stove to 
become too hot, forcing the chicks away from the heat and against the 
guards, where they pile in their endeavor to get away from the heat For 
this latter reason mesh wire, rather than sohd material, is recommended 
dunng hot weather Be careful to adjust the brooder heat so the chicks 
stay away from the guard 

Watch the chicks Dunng the first two weeks of life, chicks are easily 
stressed Sudden changes m temperature, light, ventilation, water and 
feed supply, and noise will produce observable detenoration m the quality 
of the birds Frequent visits to the brooder house are necessary dunng 
this penod Watch every detail, do not make a casual observation Check 
the house at mght and see that everythmg is normal 
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Increase brooder heat if needed: Be ready to increase the brooder heat if 
chicks appear chilled during a stress created by vaccination, debeaking, 
etc. Keep the birds comfortable at all times. 

WATER AND FEED 

Chicks must learn quickly to eat and drink. Although they can get along with- 
out feed or water for up to three days after hatching, such a delay will be injuri- 
ous. Chicks should be fed and watered within 24 hours after hatching; sooner is 
even better. Any delay only dehydrates and weakens the chicks; and weak chicks 
do not learn to eat as rapidly. Experimental work has shown that chicks should 
drink before they eat, but the common field procedure is to have both water and 
feed available when the chicks arrive at the farm. 

Water 

Water is important for it serves many functions in the chicken, some of which 
are: 

(1) It helps to cool the bird by evaporation through the lungs and air sacs. 

(2) It makes up a high percentage of the body. 

(3) A high percentage of the egg contents is water. 

(4) It aids in softening the feed in the crop, and forms a carrier during its 
passage through the alimentary tract. 

(5) It aids in certain digestive processes. 

(6) Water is an important part of the blood and lymph. 

Number of waterers: Provide 2 fount-type chick waterers for every 100 pul- 
let chicks the first 2 weeks. With 500 chicks to a stove, this will mean 10 
waterers per brooder. The waterers should be placed just outside the edge 
of the hover and on the litter so that the water level will be convenient to 
the chicks. After 2 days the founts should be placed on stands about 1 in. 

(2.5 cm) high to keep litter from getting in them. Availability of drinking 
surface is the criterion with day-old chicks rather than the amount of 
water in the founts; several small waterers are better than a few large ones. 

Water temperature: Fill the founts about 4 hours before the chicks arrive. 

This allows time for the brooder heat to warm the water. The water tem- 
perature should be 65® F (18.3®C), and over. Do not use oldy stale water. 

It must be fresh. 

Sanitizers in the drinking water: Many commercial poultrymen use a sani- 
tizer in the drinking water for varying periods of time. The procedure 
may, or may not, have merit in reducing losses from disease. But such a 
practice is detrimental if water-type vaccines are to be used, as water sani- 
tizers reduce the efficacy of the vaccine, sometimes causing the vaccine to 
become completely ineffective. 

Remember: Although water sanitizers may be used in the water the first 
few days, they must not be used when the larger waterers are put in op- 
eration if water-type vaccines are to be employed. Most larger waterers 
are of the automatic type, and extreme care should be exercised. Don't 
forget that all water lines and waterers must be flushed and cleaned 
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prior to ■water vaccination if sanitizers have been used in the water 
system 

Neutralizing drinking water sanitizers If it is impossible to flush the sani 
tizer from the water system prior to vaccination, dried skim milk may 
be added to the drinking water to neutralize the sanitizer See Chap 
ter 43 

Clean and disinfect the waterers Chick founts and other waterers should be 
cleaned each day using a scrub brush, then emptying the old water from 
the fount A disinfectant must be added to the scrub water to facilitate 
destruction of microorganisms and to aid m preventing mold growth 
Caution When vaccines are bemg added to the drinking water do not use 
a disinfectant m the scrub water used to clean the waterers Some of it 
■will temam m the waterer and lower the effectiveness of the vaccmes 
Be sure the chicks are drinking Just to provide an adequate number of 
waterers is not enough, chicfe must dnnk soon after being placed under 
the brooder Any delay only produces dehydration, and makes it difficult 
for birds to get off to a good start Be sure alt the chicks are drinking 
Too often it appears that they are dnnkmg, but close observation will re 
veal that some of the birds are not getting to the founts If this is a gen 

TABLE 132 


WATER CONSUMPTION OF 100 PULLETS PER DAY 


We«k 

•I0°F(21 1°C) and below 


90°F (32 2°C) 


Leghorns 

Meat type 

Le^oms 

Meat type 

Gallons 

Liters 

Gallons 

Ijters 

Gallons 

Liters 

Gallons 

Liters 

1 

0 60 

Z21 

0 95 

3 60 

1 03 



6 21 



3 97 

1 68 

6 36 

1 80 



10 98 



5 22 

2 20 

8 33 

2 38 



14 38 

4 


6 13 

2 60 

9 84 

2.80 



16 96 

5 


7 04 

2 97 

11 24 

3 20 

12 11 

5 12 

19 38 

6 

2.04 

7 72 

3 25 

12 30 

3 52 



21 20 



B 52 

3 40 

12 87 

3 88 



22 22 




3 52 

13 32 




22 98 



10 22 

3 68 

13 93 




24 04 



10 67 

3 85 

14 57 

4 92 

18 62 

6 65 

25 17 

11 

3 00 

11 36 

4 05 

15 32 

5 18 



26 50 


a ib 

11 92 

4 20 

15 90 




27 44 

13 


12.49 

4 35 

16 47 

5 70 



28 39 

14 


13 06 

4 50 

17 03 

5 95 



29 41 

15 

•1 bU 

13 63 

4 65 

17 60 

6 20 

23 47 

8 02 

30 36 

16 

3 75 

14 19 

4 SO 

18 17 

6 47 



31 34 

17 


14 65 

4 95 

18 73 

6 68 



32 36 

18 


15 22 

510 

19 30 

6 93 



33 31 

19 

4 14 

15 67 

6 25 

19 87 

7 14 



34 25 

20 


1612 

6 40 

20 44 

7 35 

27 81 

9 32 

35 28 

21 

4 41 

16 69 

5 55 

21 01 

7 61 



36 22 

22 


17 03 

6 70 

22 58 

7 76 

29 37 

9 83 

37 21 


Tbe •bove Uble wm ^euliUd from f*«d eonwinptJoii fitum nomul for medlumtlred »tr»ln* ot bird*. 
U*bom* bid fuB fMd mratHype puU«u had » »«trf«ud feed Inuke eompirabJe wllh pre»ent-<Uy Oeld 

rteominendiUoiu 
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eral problem on the farm, increase the number of waterers, and increase 
the amount of artificial light the first two or three days 
Water consumption The consumption of water is highly variable, being 
influenced by the age and size of the birds, the ambient temperature, and 
the texture and makeup of the feed Approximations are to be found m 
Table 13 2, but see Chapter 11 for more details 

Note It must be remembered that as temperature mcreases, feed con 
sumption decreases Therefore, relative water consumption at 70® F 
(21 1®C) and 90°F (32 2‘’C) also is associated with feed consumption 

Metering water consumption Small meters are available for determining the 
water consumption of a flock of chickens These are to be placed in the 
incoming water line Water consumption is important and these meters 
offer an excellent means of evaluating the daily water intake of a flock A 
sudden drop m water consumption if often the first indication of trouble 
in the flock 

Feed 

Although the subjects of nutrition and feeding are covered in detail in Chapters 
25 through 37, there are certain items that are best discussed in this section 
Most poultrymen have Uttle to do with the formulation of the feed they give to 
their chickens, but they do have a direct responsibility to see that the feed is sup 
phed clean and in amounts adequate to furnish the nutntional needs of the bird 
This in itself is a very scientific subject, and involves many factors 
Feed delivery Fresh feed is advisable It should be delivered to the poultry 
house about once a week Bulk feed tanks should be of a size that will 
handle 7 days of feeding wth about 2 days of reserve supply 
Clean feed trucks Many programs of poultry production are built around 
complete cleanliness and isolation of the birds Anyone entering the 
premises must first shower and change to clean clothing But how to 
properly disinfect a feed truck at the time feed is dehvered is one of the 
most baffling of management problems, as well as one of the most impor- 
tant To disinfect the tires, the truck may be driven through a dip vat 
containing water to which a good disinfectant has been added The cab 
and under parts of the chassis may be sprayed with a similar solution 
Some have bmlt “tents” into which the loaded truck may be driven, then 
fumigated -with formaldehyde gas Although it is probably impossible to 
completely disinfect the trucks that deliver the feed, extreme precautions 
should be taken to do the best job possible, for feed trucks represent an 
important avenue for the entrance of disease producing organisms into the 
poultry house 

The first feed For the six-week brooding penod, chicks need to have feed 
available at all times During the first few days of their life it is important 
that the feed be easily available For this reason, large, flat containers 
make the most suitable feeders Inverted chick box lids or similar trays 
should be used Supply one such feeder for every 100 chicks Some use 
egg flats Provide two of these for each 100 chicks Give the first feed by 
sprinkling it over the entire area of the feeder lid or container just prior to 
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the time the chicks arrive Feed should be fresh, feed little and often the 
first few da} s 

All chicks must eat Be sure that each chick is eating at the start Provide 
plenty of light on the feed to make it easier for the j oung birds to see to 
eat Keep the brooder heat high enou^ so the chicks do not have to stay 
under the hovers—awaj from the feed— to keep warm Place the feeder 
hds outside of the area covered by the brooder canopy so as to provide 
better h^t This procedure also prevents feed from drying as much as 
when the feed is placed under the hovers and closer to the heat supply 
Watch for * starve-outs* Some chicks will have difficulty m leammg to 
eat, resultmg m what is known as “starve-outs ’* Examme some of the 
seemingly timid chicks the first day to see if their crops are full After 
a few hours on feed the first day a chick should have a well filled, dis 
tended crop If not all the chicks am eating, see where the trouble hes, 
and correct it 

How to help preient pent posting On certam farms and during some sea 
sons of the year chicks will develop a laxative condition leading to vent 
pasting during the first few days after they begm eatmg Often this may 
be avoided if the chicks are given some cracked com (or cracked wheat or 
cracked milo) as a part of their first feed Preferably, the com should be 
cracked with a toller, then screened to keep only the smaller particles 
while elmunatmg the powdery matenal It should be sprinkled on top of 
the regular first feed Do not feed all com, and feed the cracked com for 
only two days Feed about 10 lb (4 5 kg) for each 1,000 chicks durmg the 
two*day penod 


WHEN THE CHICKS ARRIVE 

Preparedness is of great importance m getting ready for the chicks, but once 
they arrive at the farm many management factors are mvolved This list is long 
but necessary, a complete understandmg of each item is the manner’s 
responsibility 

Lock the House 

During the cleanup penod and thereafter, the fenced enclosure and the house 
must be kept locked No wsitors should be allowed unless they shower and use 
clean clothmg Poultry house doois should be seU lockmg once the door is 
closed These ha> e the advantage of keepmg other people out once the attendant 
IS mside the building 

Chick Delnery 

Chick trucks go from farm to farm Normally, they are cleaned and fumigated 
at the hatchery after e^ery debvery But make sure, ask the dnver Furthermore, 
the deanlmess of the dn%er should be an issue Is he dressed m clean clothing’ If 
there is any doubt, he should not be allowed m the fenced enclosure, chicks 
should be taken to the house b> farm personnel who have showered and put on 
dean clothmg 

Destroy the chick boxes Unless the chick boxes are made of plastic, or 
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some similar material, and are reusable, they should be destroyed on the 
farm. Nowadays, with so much dependent on disease-control programs, 
it is poor practice to return fiberboard boxes to the hatchery. 

iHiick Arrival Time 

Chicks should arrive at the farm early in the morning so they will have the en- 
tire day to leam to drink and eat and be under close observation. Request this of 
:he hatcheryman. During hot weather it is important that the chicks be trans- 
ported during the cooler hours of the night, arriving at the farm soon after sunrise. 
Examine the chicks: Make an examination of several boxes of birds, check- 
ing on mortality, quality, and thriftiness. Ask the driver for a delivery 
form and make any notations as to number and condition of the chicks at 
the designated space on the form. Both the driver and the customer 
should sign. 

Dump the chicks quickly: Remove the lid and tip the boxes over quickly, 
“dumping” the chicks near the brooder heat. 

Day-old vaccination: Some day-old vaccination may be needed. Sometimes 
this is done in the hatchery; at others it is done in the brooding house. 

This will necessitate a slow process of removing chicks from the boxes, 
vaccinating them, and transferring them to the brooder area— another rea- 
son for an early arrival of the chicks. If vaccinating crews come on the 
farm to do the work, be certain that they shower and dress in clean cloth- 
ing before entering the premises. 

Caution: Dispose of all empty vaccine vials after vaccinating is completed. 

Put them in a solution containing a disinfectant or bum them. 

LARGER EQUIPMENT 

Chick founts and flat-type feeders are essential for starting chicks, but their use- 
fulness is short-lived; soon larger equipment must be substituted. 

Make changes gradually: Chickens are creatures of habit; they dislike having 
their daily routine changed. Any variation in a management procedure 
must be made over a period of time. When changing equipment within 
the poultry house leave the old equipment at its usual location for several 
days after the new is added, or slowly move the old equipment to the lo- 
cation of the new. 

Lai^er Waterers 

When the chicks are between three and five days of age, larger waterers should 
be placed within the brooder guards. These vary in type and construction (See 
Chapter 12), but the recommendations for waterer space are basically the same. 
Leave the small chick founts inside the guards until the birds are about seven days 
of age; then begin taking a few out each day so that they all are removed when 
the chicks are about ten days of age. 

Waterer space: The larger waterers used until the chicks are 6 weeks of age 
should provide approximately 0.6 in. (1.5 cm) of drinking space per chick 
when the water is supplied in troughs or pans. If drinking cups are used, 
supply three for each 100 chicks. 

Height of waterers: The second waterers should be raised gradually as the 
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chicks grow older Adjust them so that the water level is 1 in (2 54 cm) 
above the backs of the birds 

Lai^er Feeders 

Flat-type feeder lids will suffice but a few days When the chicks are three days 
of age add larger feeders, then gradually remove the feeder hds, taking a week to 
complete the job In most cases automatic feeders may be used after the third 
day by placing the brooder guards just outside them, but if this is not possible it 
will be necessary to use small trough type feeders until the birds have access to 
the automatics If hanging feeders are to be used dunng the groiving period, they 
should fir«t be set on the floor inside the brooder guards The chicks will get into 
them, but this is not to he discouraged until the birds are older At the stait, 
feeders should he kept full, later, the feed depth should be reduced Keep the 
chain covered m automatic troughs with cham drags In pan type automatic 
feeders, keep a mmimum of feed m the pans Regular trough type feeders should 
be about one third full Reducing the feed level after the chicks can reach the 
bottom of the trough or pan will decrease feed wastage, and keep the feed cleaner 
Feeder space requirement When feed is furnished in troughs, provide 2 in 
(5 1 cm) of feeding space per growing chick through the sixth week If 
pans are used, provide the following number 

12 m diameter pan 3 for each 100 birds 
le-m diameter pan 2y, for each 100 birds 

Height of the feeder After the chicks can reach the feed without gettmg 
mto the feeder, adjust the height so that the bottom of the trough or pan 
IS 1 m (2 54 cm) above the backs of the buds 
Location of the feeders The birds should have easy access to the feed 
Feeders should be distnbuted uniformly throughout the house No bird 
should have to go over 10 It (3 05 ra) to get either feed or water 
When a slat floored house is used In many mstances, houses will have a 
part of the floor covered wuth slats This raises a problem as to where to 
place the feeders and waterers for the young birds Older birds usually are 
fed and watered from automatic equipment placed on top of the slats 
But inasmuch as young chicks will not use the slats until they are several 
weeks of age, it will be necessary to provide second feeders and waterers 
that can be placed on the littered floor 
Check for feed wastage Regularly examine the fitter around the feeder to 
see if feed is bemg "beaked” from the feeder, and wasted A small per 
centage lost increases the feed cost by a similar percentage If feed is be 
ing wasted, lower the level of feed in the troughs or pans, and check the 
gnil or reel space 

Grills and reels on feeders Many feed troughs have either a wire gnll or a 
reel over them to prevent birds from gettmg mto the feeder Although 
most of these serve their purpose, care should be taken that they do not 
restrict the feed mtake Gnils or reek with loo small an opening will de 
lay the time necessary for a bird to eat, thereby mcreasmg the require 
ment for feeder space 
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JOBS DURING THE BROODING PERIOD 

During the first six weeks of the chick’s life several management programs must 
be initiated. Many create a stress, and extreme care should be taken to minimize 
the effects on the bird. 

Debeaking 

Cannibalism is prevalent among chickens of all ages and some method of pre- 
venting this vice must be used. The common procedure is to debeak the birds, 
but the age at which they can best be debeaked is debatable, even though the op- 
eration may be completed at any time prior to the onset of egg production. The 
criteria for a good job are twofold: 

(1) Create as little stress as possible. 

(2) Cut the beak so that it will not grow back to normal length. 

Debeaking is a precision operation, and experience is a great asset in doing it 
properly. Making the cut at the right place is of prime importance. Too often 
debeaking is done carelessly, creating more stress than necessary when the beak is 
cut too short, or by not removing enough, which allows the beak to grow and 
eventually regain a near-normal length. 

Young chicks may be debeaked at 2 ages; 1 day of age and at between 6 and 9 
days of age. 

Day-old debeaking: Many chicks are debeaked at this age, but the results 
are variable, as it is more difficult to debeak day-old chicks uniformly; the 
beak is too small. Furthermore, the stress from the removal of the beak 
comes at an age when chicks are learning to eat, a serious detriment to 
normal feed consumption. 

There are two methods of day-old debeaking: 

(1) Cold debeaking: On the market are automatic debeaking instru- 

ments for cutting the beak with a cold knife. Although cold de- 
beaking has some merit for broiler chicks, there is no heat to 
deaden the beak tissue, and the beak eventually grows back. Thus 
the birds must be debeaked again before they reach the laying 
pen. 

(2) Hot debeaking: A debeaker that has a hot cauterizing blade is used 

to remove a portion of the upper beak, or a portion of both the 
upper and lower beaks. 

Six-to-nine^ay debeaking: This is hot-type debeaking, and is one of the 
ages recommended for debeaking pullets to be used for commercial layers 
or for breeding purposes. However, because of lack of experience, many 
have had failures when debeaking at this age. The method calls for ex- 
treme precision; it is often called precision debeaking. When done prop- 
erly, the results probably will surpass all other methods. Chicks are easy 
to handle at this age, and when the beak tissue is cauterized correctly, the 
beaks ^vill not grow back; there is no need for a later debeaking. 

How to do it: The pullet chicks are to be debeaked with an electric de- 
beaker having a plate with a 11/64-m. (0.44-cm) hole. The beak is in- 
serted in the hole and a hot blade (1500® F) drops down to make the 
cut. The hot blade also acts as a cauterizer, and the severed beak must 
be kept in contact with the blade for three seconds— no more, no less. 
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The time is important, keeping contact too long will produce additional 
stress, too short a time will not prevent the beak from growmg back 
Both the upper and lower beaks are to be removed, but the chick’s head 
should be tilted downward so as to cut the upper beak slightly shorter 
than the lower This is known as block debeaking Hold the head with 
the thumb on the back or side of the head, placing the forefinger under 
the throat This causes the chick to pull its tongue back and out of the 
way of the hot knife Remove approximately half of the upper and 
lower beaks, or at a point about two thirds the distance from the tip to 
the nostnls With expenence, one can debeak up to 1,000 chicks per 
hour by this method But do not hurry^ the prime requisite is not speed, 
but precision 

Debeaked bird at maturity If debeakmg is done properly at 6 to 9 days, 
practically all growth of the beak is arrested At the bird's maturity the 
upper and lower beaks will be well rounded , with the upper beak sli^tly 
shorter than the lower 

Debeakmg cocfecrels Six to nme^ay old cockerels, to be used later as 
breeders, should be debeaked at this age in a fashion similar to that 
m which pullets are debeaked 

Caution Although cockerels may be debeaked at 6 to 9 days of age, do 

not debeak older cockerels as severely See Chapter 14 
Avoid trouble Newly debeaked chicks ^vlll have trouble tnppmgthe valve 
m trigger type, cup waterers If these are to be used as second waterers, 
be sure the chick founts remam m the pen for several days after debeak* 
ing is completed 

Notch type debeakmg A special “V’^^baped cautenzmg blade may be used 
to debeak chicks at 6 to 9 days of age The bird is held on its side and the 
angled blade cuts a notch in the beak so that the inner portion is deeper 
than the upper and lower The theory behind this method is that the 
inability of the bird to close the end of its beak tightly makes it more dif* 
Ccult for it to pull feathers or become cannibalistic Acceptance of this 
procedure has been slow, mainly because it offers httle, if any, advantage 
over precision, block debeakmg, and because this debeaking procedure 
takes more time 

Debeakmg older birds There are several ways of debeaking older birds 
These are discussed m Chapter 14 

Results of debeakmg There are advantages and disadvantages to debeakmg, 
but certainly the advantages far outweigh the disadvantages Cannibalism 
in a flock, either through feather puUing, picking, vent mppmg, or fighting 
sometimes can lead to disaster It gets to be habit-formmg, a few canni 
balistic buds instill the character in others, and soon the entire flock is 
affected 

Advantages of early debeakmg 

(1) Chicks are easier to handle 

(2) Toe picking is stopped at an early age 

(3) Less mterference with later vaccinations 

(4) Helps to prevent early feather picking and canmbahsm 
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(5) Feed efficiency is improved 

(6) Better livability, fewer culls 

(7) Birds have many weeks to recover from the stress 

(8) More uniformity of the birds in the flock 

Disadvantages of early debeakmg Many of the followmg disadvantages 
apply to debeakmg at any ^e pnor to sexual maturity 

(1) Chicks will lose weight for one to two weeks after debeakmg 

(2) Growth rate is reduced for a long penod after debeakmg, it will take 

from 10 to 20 weeks for a bird to attain the weight of a similar 
nondebeaked bird, full fed 

(3) Sexual maturity is delayed if over half of the beak is removed at 

6 to 9 days 

(4) Early debeakmg (or at other ages) may slightly reduce annual egg 

production, but will have no effect on egg size 
Don’t debeak when birds are under stress Debeakmg at any age is in itself 
a severe stress Don’t debeak when there is a stress from some other 
cause, wait until the birds recover and return to normal 

Toe Qippmg Males 

The mside and back toes of all breeding males should be clipped A special 
piece of equipment is best suited for this purpose See Chapter 6 CUp the toes 
at the outer jomt, just behind the toenail Although the clipping is best done in 
the hatchery, toes may be clipped at the time the 6 to 9-day debeakmg is done 

Dubbing 

Removmg the comb, or dubbing, is a practice followed by many poultrymen It 
prevents the comb from bemg injured during fighting and picking, provides better 
vision, and reduces the damage done by &ost bite It also reduces injuries mcurred 
when the comb comes in contact with feeder and waterer grills and reels, and 
ynih wires in cages Normally, all cockerel chicks should be dubbed On a farm 
where comb damage in pullets has been excessive, they too should have their 
combs removed 

How to do It Dubbing is best done when the chicks are one day of age 
With a pair of manicurmg scissors, cut the comb off close to the head, 
running the shears from the front to the back of the comb The concave 
Side of the scissors should be up 

Vaccmatmg Dunng the Brooding Period 
There are several vaccinations that may be given before the chicks are six weeks 
of age Programs for vaccinating are discussed in Chapters 41 and 43 
Vaccination stress Most vaccmations cause some stress, sometimes the vi- 
tality of the flock is lessened severely Feed intake will decrease, and the 
birds will huddle near the heat It may become necessary to increase the 
heat supply to keep the birds comfortable Often it is practical to add 
medicaments to the dnnking water to treat a stress condition Sometimes 
the addition of soluble vitamins to the water wll help alleviate any condi- 
tion brought on by inadequate feed intake Be careful about vaccinating 
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when stress from another cause is evident, or when the flock is bemg medi 
cated Adding one stress to another only increases the flock problems 

Coccidiosis Control 

Most chicks are on some type of coccidiosis-control program during the brood 
mg period As coccidiosis continues to be one of the most important diseases dur 
ing the growing penod, care should be taken to provide a good coccidiostat m a 
quantity adequate to completely suppress the multiplication of the oocysts See 
Chapter 41 If the CocciVac program of coccidiosis control is being used, follow 
the directions carefully Regardless of the program, be on the lookout for any 
evidence of coccidiosis ruffled feathers, droopiness, bloody droppings, etc Treat 
quickly 

Hot Weather Problems 

Although young chicks can tolerate higher temperatures than older burds, en 
vironmental heat may create a severe stress Birds eat less and dnnk more water 
Be sure there is adequate trough space It may be necessary to increase the 
amount of watenng space if the chicks are crowding the waterers 
During hot weather litter problems may be accentuated Most of the added 
water drunk will be deposited in the htter through fecal ehmmation Increased 
air movement through the house will help alleviate the condition, but if this does 
not improve the htter condition, try the following 
Add 5 lb (2 27 kg) of superphosphate to each 100 sq ft (9 29 sq m) of floor 
space Stur and mix the phosphate with the litter Do not u$e lime 

Cold Weather Problems 

Cold weather problems should be mmiimzed Better housing has done a great 
deal to provide a higher temperature within the poultry buildmg During the 
brooding phase, supplementary heat is added to increase the warmth during the 
first few weeks, but birds should not need heat after they are four or five weeks of 
age It IS the period when brooder heat is being withdrawn, and after, that leads 
to trouble in the cold house Respiratory diseases increase, birds eat more feed in 
their endeavor to warm their bodies, and houses are harder to ventilate Stresses 
are created to add to those already brought on by debeaking, vaccinating, etc 
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Following the brooding period comes the growing period. Probably no other age 
chickens commands the respect of management more than the period between 
:he time they are six weeks of age and sexual maturity. How well a bird is grown 
»vill greatly determine how well it does in the laying or breeding house. One’s 
ibility to raise a good pullet or cockerel is a requisite of a profitable poultry flock. 
Sound management during the growing period is the end point of competent 
training and the ability to put recognized poultry practices to work. Those who 
can’t raise a high-quality pullet will be plagued with difficulties during the laying 
period. Pullets maturing with poor quality may not show the effects of mort^ty 
during the egg production cycle, but the results will be far from satisfactory. Egg 
production will be poor, egg quality and size inferior, feed costs excessive, and 
many other factors will be far from normal. All of these conditions will exert 
their influence on lowering the profitability of the flock. 

Good management during the growing pha.'^e will be closely associated with the 
time the caretaker spends with the flock. In this day of so much automation in 
the chicken house, too many poultrymen feel there is little need for frequent visits 
to the flocks. And when they do go into the buUding, it is only to see if the auto- 
matic equipment is operating smoothly. But the man who attends to details and 
keeps his growing flocks under close observation will achieve the best results. Not 
only must there be a detailed program for growing birds, but care must be taken 
to see that the program is carried out. Too often there is no resemblance between 
the written program and what is actually done in the poultry building. 

THE GROWING HOUSE 

Formerly, young chickens were moved from the brooding house to the growing 
house at about six to eight weeks of age, but with many modem disease-control 
programs this is no longer an accepted practice. Commercial egg-type pullets are 
kept in the same house from their first day until they are to be moved to their 
laying quarters, either cages or littered floor houses. More and more growing birds, 
to be used later for breeding purposes, are involved with a program for the eradica- 
tion of Mycoplasma gallisepticum and Mycoplasma synoviae. For this reason the 
birds are left in the brooding house until they are ten weeks of age, when they 
are moved to the growing-laying house, or they remain all their lives in one house, 
where brooding, growing, and egg production are completed. These programs 
complicate the picture of housing, but it can be stated that there is hardly a place 
today for the separate growing house as it was known in the past. 

Brooding House as Gro\ring House 

Although the actual brooding period usually is confined to six weeks, birds 
today arc seldom moved from the brooding house until they are at least ten weeks 
of age. Thus the brooding house becomes one for brooding and growing. Floor 
space and equipment requirements have been given in Chapter 13 for chicks up to 
6 weeks of age, but when cliicks remain In tlie same house for the first 10 weeks, 
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care must be taken to provide more floor space, more feeder space, and more 
waterer space, the latter bemg especially important dunng hot weather when there 
will be a great mcrease in water consumption 
Although most brooding houses have adequate air movement through them to 
suffice for six weeks, many may be poorly ventilated dunng the next four weeks 
After the first six weeks, birds are heavier, grow faster, and occupy more house 
space, all require an mcrease in airflow to remove moisture from the buildmg 
^ sure that ^e necessary mcrease is prowded 
Breeders involved most Keeping the chicks in the broodmg house for ten 
weeks is more important to poultrymen keeping breedmg flocks than to 
those keeping commercial pullets The reasonmg behmd this is not from a 
broodmg standpomt, but because it is much better to move the birds to 
their permanent laymg quarters at a young age m order to prevent stress 
and possible * breaks” m the MG-clean or MS-clean status of the flock 
Such breaks occur more often when older birds are moved Thus, the 
birds are kept m the broodmg house longer, but moved to the laying house 
earlier— at ten weeks of age 

The Brood«grow House 

The poultrjman raismg commercial L^oms or medium-size, egg type pullets 
has found it more advantageous to use the same house for broo^ng and growing 
This elimmates one movmg of the buds, creatmg less stress But the brood-grow 
house has found acceptance because a great many commercial laymg pullets are 
moved to cages rather than to floor operations Pullets may be moved to cages 
at a younger age than when they are moved to a floored laymg house Some 
operators will transfer the gtowmg birds to laymg cages when the birds are as 
young as 14 weeks, although more will keep them until they are 17 to 18 weeks 
of age 

Floor space, feedmg space, and waterer space should be adequate for birds just 
prior to the time they are moved from the house Do not allow crowdmg at the 
feeders or waterers as the birds grow older 

Grow lay House 

IVTien birds to be used later as breeders are moved to the permanent laying 
quarters at 10 weeks of age, the laymg house becomes a growing house for about 
12 to 14 weeks In order not to duplicate any feedmg and watenng equipment it 
should be of a size adequate for Ia>mg birds So-called smaU-size grownng equip 
ment is not to be used m these houses 

Number of birds to place in house First determme the number of mature 
puUeU and cockerels the house wUl accommodate, then add thenumber of 
culls and dead birds expected between 10 weeks of age and matuntj 
This total will represent the number of birds to be placed In the house at 
10 weeks of age 

Remember Do not move birds from house to house or from pen to pen 
Birds placed in the buildmg at ten weeks of age should remain m the 
same pen until the end of their laying period 
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Brood-grovv*lay House 

Another accepted housing practice, particularly among those poultrymen keep- 
ing breeding birds, is to confine the birds to the same house from one day of age 
until the end of the laying year. Such a house is known as the brood-grow-lay 
house, to be used for brooding, growing, and laying. Necessarily, equipment must 
vary according to the age and requirements of the burds as they grow older. 

Ventilating this type of budding must have special consideration because of the 
different needs associated with bird age. Usually this presents few problems, as 
the house must be designed for proper vcntdation when fdled with mature birds. 
As a result, the air movement wdl be ample for younger and smaller fowl. 


Isolation of Houses 

All houses, or groups of houses contammg birds of the same age, must be 
isolated. For better security, a fence should surround the house or houses. 
Separate caretakers should be employed at each unit; no one should be allowed to 
go from one unit to another unless he properly showers and changes into clean 
clothing. 


Cleaning the Growing House 

Regardless of the age at which the birds are to be moved from their first home, 
the new quarters should have been completely cleaned and disinfected pnor to the 
time the birds are admitted. Follow the cleaning directions for poultry houses as 

Use clean litter Add clean litter to the house to which the birds ae to be 
moved. Although some poultrymen have “seeded new litter with old as 
a method of producing some resistance to Marek s disease, the advent of 
Marek’s disease vaccines has made this program obsolete Also, such a 
procedure may cause the appearance of other diseases caused by organisms 
found in the old litter. 


Caution New litter contains no coccidia oocysts “ watchfid 

eye for coccidios.s symptoms will be necessary after the birds are placed 
in the new house. Although coccidiosis should not be evident m the new 
house unless the buds are in the midst of an attack when mov^, oocysts 
soon bmld up in the new quarters, and coccidiosis may hit suddenly. Be 
ready to medicate immediately. 


Growing House Capacity - . , , , , 

The amount of floor space needed by different strains and ages of birfs is highly 
vanable. Breeders seUing the respective lines should be co^ultcd regarimg toeir 
recommendations. However, averages for birds on littered floors arc given in 

™e ntm space suggested in Table 14.1 is based on the requirement at growing 
maturity, or for the week designated. Although birds require 1.^ floor space 
when younger, it is unwise to allow for anything but maximum needs. However 
in ins^ces wtere birds are to be moved from the house at an early age, e g , at 
ten weeks, more birds may be raised in a given area. 
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TABLE 14 1 


FLOOR SPACE REaumEMENT FOR OROWJNG BIRDS 
(Littered floor) 


Line and Sex 

Floor Space per Bird 
Sn Ft Sq 11 

Birds per 

Sq M 

trfghorn, egg type pullets 

13 

012 

83 

to 22 weeks 

175 

0 16 

6 2 

Medium size, egg type puBets 
to 18 weeks 

17 

0 16 

63 

to 22 weeks 

20 

0 19 


Leghorn hteedci pullets 

20 

0 19 

S 4 

Leghorn breeder cockerels 

20 

0 19 


Ibledium-size breeder puUets 

22 

0 20 


Medium-siie breeder cockerels 

25 

0 23 


Meat tj-pe, breeder puUets 

3 

0 27 

38 

Meat type, breeder cockerels 

4 

037 

27 


Slat-cnd-litter house floor space Floor space requirements for birds m a 
house mth a slat and littered floor are about 75% of those given m 
Table 14 1 

AU slat house floor space Wheiv an all'Slat house can be used* the floor 
space requirements are approsamately 60% of those given m Table 14 1. 
Remember, all-slat houses are not recommended for sonae breeds and hnes 
of chickens 


MANAGEMENT SUGGESTIONS 

Special management procedures are necessary during the growing period. These 
are numerous and mandatory if good pullets arc to be raised Most of these si^- 
gestions are precautionary measures, trouble is to be averted rather than treated 

Selection of Breeder Birds at Six to Eight Weeks 
Most breeding organizations require the exertion of selection pressure when 
breeding birds are six to eight weeks of age, particularly m the meat-type lines, 
and more so for the males than for the females The program cflll-g for starting 
mote day-old chicks than will be necessary in the breeding pens Some of these 
extras be used as replacements for birds that die during the growing penod; 
but more important is having them ready to use as replacements for imdersiaed 
birds which wili be culled to improve the growth of the offsprmg. 

Selection of meat type lines There is a close correlation between weight of 
meat-type parents at six to ei^t weeks of age and the weight of their 
btoacT offspring Therefore, there roust be a weight selection at the end 
of the brooding penod As there rs little correlation between body weight 
at sexual matunty and the weight of the broiler offspring, the wei^t 
selection cannot be made when the birds go mto the laj-ing pens 
More pressure usually is placed on the males than the females, although 
there is no difference m the effects Because there are fewer males than 
females, it is more economical to cull the males than the females See 
Chapter 22 
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How to select males First it is necessary to know the percentage of the 
males started to be retained at 6 to 8 weeks of age. This figure can be 
supplied by the genetic breeder Next, use a poultry catchmg screen and 
catch and individually weigh a minimum of 10% of the males in each 
pen. The sample must he representative. On a sheet of paper, record 
the weights in order from the heaviest to the lightest. Using the per- 
centage figure of the males to be kept, count this number off startmg 
with the heaviest and working toward the lightest. The figure at which 
the percentage is reached will be the minimum weight for males m the 
pen to be kept. Next, individually weigh all males and discard all below 
the minimum established weight Remember that there will be weight 
variations among the pens in the house, thus sample weighmgs must be 
taken m every pen, and a mmimum body weight established. 

How to select females Most breeders do not stipulate that selection pres- 
sure for body weight be exerted on the females, but some do. If the lat- 
ter IS the case, a procedure identical with that used to process the males 
must be followed 

Selection of egg-type lines Inasmuch as 6-to-8-week selection is made to 
improve the weight of the offspring, there is no reason for followrag the 
procedure with egg-type breeder or commercial lines, weight is not in- 
volved here Only mfenor birds should be removed at a young age, and 
It is better to wait until the birds are 10 to 14 weeks of age before re- 


moving any inferior ones 

Remove inaccurately sexed birds Most breedmg procedures involve the 
mating of males and females from separate lines of birds Chicks from 
each line must be sexed at one day of age There will be inaccuracies 
and some pullets will be found with the cockerels and some cockerels vnll 
be found with the pullets. These sexing errors, as they are called, must be 
removed pnor to making up the matings As these are costly to keep 
around, they should be removed as soon as possible and discarded, or sold 

as broilers, depending on the strain. 

If the sexes have been raised together, it wiU be impossible to determine 
the sexing errors as there will be both males and females m the same pen 
To be able to remove sexing errors m mixed flocte, the hatchery must 
Identify the males and females This may be accomplished m several ways- 

(1) Dub the males 

(2) Toe clip one sex or the other. 

(3) Toe clip each sex differently 

Example It procedure (1) is followed and a dubbed female appears, it 
IS obviously a sexing error. 


Watcrcr Space .pauue more waterer space The requirements during 

thfgrowmg penod LgLrnedby the need when the birds reach sex^l maturity. 
»c growing periuu ui b rpnuip 14 o It must be remembered, ho\%cvcr, 

Th^Trf^'T^d^Tbei^c raised during penods of hot \%eather, these suggestions 
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TABLE 142 


v/aterer space for growing pullets and cockerels 

(6-22 w«eks of age) 


Per 100 birds 


Type and Sex 


Automatic Troughs 8 ft 
or Regular (2 4 m) 

Troughs per Bird TVoughs 

In. Cm 


Large Drip type 

Pans* Cups Nipples 


Leghorn pullets 


and cockerels 

0 75 

19 

038 

1 

7 

Medium size pullets 
and cockerels 

0 85 

22 

0 43 

1 1 

8 

Meat type pullets 

1 00 

25 

0 50 

13 

9 

Meat t>pe cockerels 

125 

32 

0 63 

1 6 

10 


* A Urse paabas a dreumlerence of SO m <127 «m) 


10 

11 

12 

13 


100“F (37 8“C) than they do at 70'‘F (21 l^C) Be certain that there is no crowd 
mg around the water contamers 

Feeder Space 

As with waterer space, feeder space requirements during the growing penod 
must be adequate for mature birds However, if the chickens are moved from the 
house pnor to matunty, the necessary feeder space is proportionately less 
Feeder space and feed restriction More and more, poultrymen are usmg a 
controlled feeding program that involves restriction of the feed during the 


TABLE 14.3 

FEEDER SPACE FOR CROWING PULLETS AND COCKERELS 
(6-22 weeks of age) 


When Cockerels and PuUets When Cockerels Grown 

Grown Separately with Pullets 


Type of Bird 

In. 

per Bird 

Cm 

per Bird 

Large Tube 
Feeders per 
100 Birds* 

In. 

per Bird 

Cm 

per Bird 

Large Tube 
Feeders per 
100 Birds* 

Leghorn, egg type 
pullets 

2.5 

64 





Medmm-siie egg tj^pe 
pullets 

30 

7 6 





L^hom breeder 
puUets 

2.5 

64 

3 




Inborn breeder 
cockerels 

30 

7 6 

4 




Medium size 
breeder pullets 

30 

76 

4 

30 



Medium me 
breeder cockerels 

35 

89 

5 

30 



Meat type breeder 
pullets 

40 

10 2 

5 

4 0 

10 2 

5 

Meat type breeder 
cockerels 

so 

127 

6 

4 0 

10 2 

5 


• tube f*«4rrbuap4a with* (XZT-ctslclrrustfrrtae* 
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growing period. This program calls for more feeding space, since it is 
necessary that all the birds have room enough to eat once the day’s feed 
allotment is provided. Thus, the recommendations found in Table 14.3 
are greater than those made a few years ago. It is very important that 
there be plenty of feeding space when feed restriction is practiced. When 
it is inadequate, the birds will lack uniformity when mature because the 
aggressive birds will have eaten more feed than the timid ones. 


Feeder Height 

During the growing period, adjust the height of the feeder so that the bottom is 
1 in. (2.5 cm) higher than the backs of the birds. When the level is lower, birds 
will beak out more feed, a direct waste and expense. It should be easy to change 
the height of the feeders. Adjustable legs, suspension-type chains, or cables will 
be necessary. Many suspended feeders are quickly regulated with a cable and 
winch, thereby moving all feeders in the house at one time. 

Feed Level 

There should be only a small amount of feed in the feeders. In automatic 
feeders the depth should never exceed 1 in. (2.5 cm), and even less may be 
practical to prevent feed wastage. Conventional troughs should be kept about 
one-third full. 

Restricted Feeding Precautions ..... 

If feed restriction is practiced, extreme care should be taken to provide the day s 
feed supply so that all birds get an equal chance to eat- Wi* automatic feedem 
this is difficult, as the birds nearest the t^edhoppergetthetotfeed ^d may eat 
so much that there is little left for those at the end of the house. If the feeder 
loops the building, birds will eat more readdy &om that portion of the trough or 
from pans nearest the feed hopper; few wiU eat in the section at the end of the 
loop, even though it is in the same end of the house. To overcome the problem, 
there are available tube-and-pan-type feedere that drop feed in the pms at one 
time, thus giving the birds in aU sections of the house an equal opportunity to eat 

''overTomhS'the problem: With the conventional automatic feeder, feed 
must be available in all sections of the teough or all pans, when toe buds 
arise in the morning. This wUl necessitate filling the feeders after dark, 
and starting automatic feed delivery as soon as the birds begin eatmg m 

Prob/er™«ntnated when pens are used: If the home is divided into pens, 
ttie moblem of providing an equal amount of feed in all pens is even more 
pronounced vlrautomatic feeders. The birds in the pens nearest the 
pronounceu . leaving less for those m the end pens. 

Unte'such circumstances, it is almost 

at night with feed available in aU pens when the birds anse. 

Cbecfc to s™V there is a feed distribution problem.- Uneven feed distnbu- 
Uon n thi home creates a severe stress on many birds Md leads to poor 
uon m ine noube ... ^an become serious within the house, or 

fromTofto° a restricted feeding program is being 
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used It IS not enough to kno^ only that the feed consumption for the 
entire house is correct, but it must be correct for each segment of the 
house or each pen Careful ob<:ervations diould be made to get the answer 

(1) Is there feed m the return porbon of the automatic feeder trough, or, 

are all pans full*^ 

(2) Are the birds frequentmg one section of the automatic feeder trough, 

or of the pans, more than others^ 

(3) Is the av erage weight of the birds uniform throughout the house, or in 

each pen*^ 

(4) Is uniformity of body weight identical in different sections of the 

house or m each pen*^ 

How to feed when feed restriction ts practiced Feed restriction imphes re 
duang the feed intake every day, or skippmg feedmg on one or more days 
of the week Regardless of the system used, the daily feed allotment is to 
be weighed for accuracy, then the entire amount must be fed until it is all 
consumed Automatic feeders should be operated continuously until the 
allotment is eaten 

Make sure of this Do not run the automatic feeder intermittently when 
restncted feeding is followed If the birds are being hand fed, never 
allow the feeders to become empty until the day’s feed allotment is 
consumed 

Here s why tthen restncted feedmg is practiced, the noise &om the 
motorized feeder and the appearance of feed m the troughs or pans 
cause the buds to rush to the feeders Obviously, the larger and more 
aggressive birds will eat first However, as soon as they are full, they will 
leave the feeder, allowing the smaller £uid more timid birds to get their 
fill, provided there is feed available When the entire allotment of feed 
IS given at one time, the tumd birds eventually will get their full feeding, 
but if several feedings are made, the larger birds get most of the feed 
each time, leaving IitUe for the smaller birds 

How to feed when full feeding is practiced When birds are heind fed, feed 
should be kept before them at all times To keep a low level of feed in the 
trouts, feed must be added to the feeders tw o or three times a day But 
when automatic feeders are used for full feedmg, the feeders should be 
operated mtermittently Rim them approximately 20 mmutes, then allow 
them to remam idle for 20 minutes, then run agam, etc The exact on and 
off time will be determined by the length of the house and the amount of 
feed m the trou^ or pans at the end of the period when the feeders are 
not operating Some feed should be m the troughs at all times As auto 
matic feedmg equipment is operated from a time clock, settings may be 
made for an> time interval 

Another reason Runnmg theautomatic feedmg equipment mtermittently 
reduces the wear on the troughs, ebams, augers, gears, etc , as it operates 
about half the time 
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GROWING HOUSE ARRANGEMENT 

The arrangement of the equipment within the poultry house can have a great 
bearing on one’s ability to raise a good pullet or cockerel. Many times the loca- 
tion of interior items will necessitate special consideration in an endeavor to train 
the birds to use the equipment. 


Type of Floor 


The type of floor in the growing house will vary the management recommenda- 
tions. Littered, part slats, part wire, all slats, all wire, and other floor innovations 
are used for growing pullets and cockerels. 

Littered floor: If the floor is completely covered with litter, the equipment 
should be evenly distributed throughout the house. No bird should have 
to go more than 10 ft (3 m) for feed or water. Consumption of both is 
greater when the distance is short, and stress is less. Furthermore, birds 
congregate in groups within the house or the pen, and each group does its 
eating and drinking within a relatively small area: birds dislike going to an 
area with which they are not familiar. See Chapter 22, Social Order. In a 
narrow house, the automatic feeders are placed lengthwise of the house, 
with the waterers in between. In a wide house the equipment should have 
greater distribution. Short, conventional troughs should be placed cross- 
wise of the house. 

Slat-and-litter floor: When a portion of the floor is covered with slats, 
young birds must be trained to frequent the slat area. Even after they can 
jump on the slats, they may not use them, particularly if the feeders and 
waterers stay on the littered part of the floor. In most houses of this type, 
however, the automatic feeders and automatic waterers are placed on the 
slats. Prior to about eight weeks of age all feeding and watering must be 
done on the littered portion of the floor. When they reach eight weeks the 
automatics on the slats should be placed in operation. As the birds begin 
to drink and feed from the automatic equipment, gradually remove the 
feeders and waterers that are on the litter. But do it slowly. There wiU be 
a few backward birds that will not learn the new location easily, and it is 
best to leave a few feeders and waterers on the litter floor for some time. 
Similar recommendations are made if wire replaces the slats. 

At first the birds will bed down on the litter at night, but as they get 


older all should roost on the slats at night. 

All-slat floor: In many instances, particularly with^ egg-type commercial 
pullets the growing birds are moved from the brooding, or the brood-grow 
unit, to a house having slats over the entire Door area. Usually these 
houses do not present as many management problems as those with a slat- 
and-litter floor. The birds may be frightened at first, and precautions 
should be taken to see that there is no crowding or piling. Watch the birds 
the first few nights. Slats are cooler at night than a littered floor, and the 

birds may pile in their endeavor to keep warm. . 

Cages: Cage management is discussed fuUy in Chapter 17. -ais section must 
be read thoroughly if birds are grown conventionally and then moved to 


some type of cage. 
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Waterers 

Although most poultry waterers are now of an automatic type, operating 
valve to keep a constant water le\el, some poultrymen use runnmg water A “V” 
shaped trough is installed the length of the house, and the trough has a slight drop 
so that a stream of water runs through it continuously These are very satisfac 
tory, for it has been shoivn that birds consume more water when it is fresh and 
runmng constantly than when it remains m a waterer But the proper location of 
these trouts is an important consideration They should not be placed outside 
the house so that the birds must reach throu^ slats or a fence to get a dnnk, un 
less the water is shaded Ihe hot rays from the sim will heat the water, reducing 
consumption Furthermore, it is too great a distance from the center of the house 
to the outside edge, birds should not have to travel this far to get a dnnk 
How much water^ With all “V”-shaped troughs, the depth of the water 
should be very slight, perhaps not over 0 5 in (13 cm) ^Vhen there is 
httle water m the trou^ the birds will keep the trou^ clean as they move 
their beaks m the trough to get a dnnk Similarly, they also will keep the 
feed out of the troughs When the water is too deep, dirt and debns 
accumulate at the bottom of the trou^, and molds may grow on the sides 

Changing Type of Surroundings 

Chickens dislike changes m their day to-day loutme, and care should be taken 
to see that the birds adjust quickly to any new equipment or to new surroundings 
Moving birds from house to house creates a stress, but new types of waterers or 
feeders add to the difficulties In the new house be sure that feed and water are 
easily available, and not m some location to which the birds are unaccustomed 
In some cases it may be advisable to provide open pans for a few days Place 
water m some, feed m others 

Roosts 

Growing birds do not require roosts, regardless of the breed or type But the 
lack of conventional roosts may pressure the birds into using other objects to sit 
on Avoid hi^ objects if possible If not, then place antiroosting guards where 
birds may have occasion to sit 

SPECIAL MANAGEMENT PROCEDURES 

There are many requirements for the production of a good, mature pullet or 
cockerel The exceptional manager has these on his ^enda, and is constantly oh 
serving the Cock so that program changes may be made as needed No two flocks 
are identical, no two flocks will require the same procedures 

Ventilating the Growmg House 

Growing birds must have an ample supply of fresh air, without drafts House 
%entilation has been discussed in detail m Chapter 11, but it should be brought out 
here that growing chickens do not do well m environmental extremes They 
feather poorly, growth is reduced, birds are not uniform, and feed conversion 
deteriorates— each a costly factor 

Hot weather problems When the temperature gets above 80*F (26 7®C), 
chickens begin to suffer The hi^er the temperature, the greater the 
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stress Usually the first hot penod of the season is the most disastrous, 
birds are not accustomed to the heat, and cannot adjust to differences in 
water and feed consumption to offset the high temperatures But be ready 
for the first heat wave, do not wait until the penod is m progress Equip- 
ment for cooling the house and the birds should be operational when the 
heat stakes Fans, foggers, roof spnnklers, used to help cool the open- 
sided or conventional house, should be ready Provide plenty of cool, 
fresh water If the number of waterers was adequate for only cool weather, 
provide more as the weather begins to warm, before any extremely hot day 
If environmentally controlled houses have been constructed properly, 
the advent of hot weather should not cause senous repercussions Thermo- 
stats should cause the fans to operate more, causing a greater amount of 
air to flow through the building In many mstances, however, the mtake 
opening, or mtake slot will have an adjustment for hot weather Be sure 
the change is made prior to any heat wave Any cooling devices, such as 
evaporator pads, should be started with the advent of warm weather, and 
be in full operation when the weather gets hot 
Cold weather problems During cold weather, proper ventilation of the 
growing house may become difficult It will be necessary to conserve heat 
within the house without creating too high a level of moisture and am- 
monia Insulation, ventilating fans to move air in controlled amounts 
through the house, and dry litter aid m keeping the environment as near 
optimum as possible The open sided house will need closing, fans will be 
necessary to move the aur through the house Be sure the buildmg con 
tains a maximum number of buds in order to produce the greatest amount 
of body heat 

The envuonmentally controlled house offers a better means of creatmg 
a good environment for growing chickens dunng cold weather It will be 
tight and adequately ventilated to conserve heat, yet still maintain a low 
level of humidity and ammonia But because growing buds increase in 
weight each week, the ventilating requirements will raiy accordingly Be 
sure to make the necessary adjustments 

Litter Management 

The poultry man who can manage his litter will prevent a great many of his prob- 
lems During the growing period litter should contain between 20 and 30% mois- 
ture There arc several reasons 

(1) Feathering IS better 

(2) Growth IS closer to normal 

(3) Feed conversion is improved 

(4) The coccidiosis problem is more easily controlled 

(5) Ammonia in tlie house Is reduced 

Detcnnming litter condition Pick up a handful of litter and squeeze it 
tightly, then open the hand If the condiUon of tlie litter is correct, 
crcsices should form in the compressed matenal, it should not form a co 
hesne ball nor fall away in a pile 

Causes of changes In litter condition Many tilings affect the condition of 
the litter 
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(1) relative humidity and temperature of the outside air, 

(2) relative humidity and temperature inside the poultry house, 

(3) number, age, and weight of the birds in the buildmg, 

(4) amoimt of airmoving through the house, 

(5) ^^ate^ consumption of the birds, 

(6) makeup and form of feed 

Litter ond coccidiosis control Probably the biggest reason for keeping a re 
quired percentage of moisture in the litter has to do with the control of 
coccidiosis See Chapter 41, Coccidiosis During the groivmg period it will 
be necessary to develop immunity to coccidiosis m the birds Hus calls for 
a gradual withdrawal of the coccidiostat used during the brooding penod 
The withdrawal should begin when the chicks are about six weeks of age 
The directions call for taking 10 to 12 weeks to reduce the coccidiostat 
m the feed to zero The object is to allow immumty to build up a little 
more with each reduction of the coccidiostat Related to the development 
of immumty is the rapidity of sporulation of oocysts in the litter, closely 
assoaated with the amount of moisture it contains If the litter is too dry, 
sporulation is reduced and immunity is slow to develop If it contams too 
much moisture, sporulation is rapid and the coccidiostat m the ration may 
not be adequate to suppress coccidial damage of the intestinal tract 
Wetting the litter During extremely dry periods, when the Utter gets too 
dry, it may be advantageous to sprinkle it with water to raise its moisture 
content and to better control the sporulation of oocysts But be careful 
If the litter has been dry for some period, it will contain billions of un 
sporuUted oocysts Wettmg the Utter will cause a great number of 
oocysts to sporulate, and if there is a limited amount of a cocadiostat 
in the feed, a severe attack of coccidiosis may be mitiated It is better 
to wet the Utter a little each day dunng dry weather than to ivait and try 
to restore its moisture content m one appUcation In any event, when 
ever water is added to Utter, be ready to treat for coccidiosis should an 
outbreak occur 

How to gauge coccidiostat withdrawal Withdrawal of a coccidiostat from 
the feed m order to esUblish natural immunity in the birds ismost diffi 
cult Considerable experience is necessary, as the only index of exact 
ness IS an observation of the birds, and a careful observation must be 
made every day To attain immunity through withdrawal of the coccidi 
ostat, the birds must develop a little coccidiosis When they do not, the 
chances are great that no immunity is being developed But too much 
coccidiosis can be disastrous, precipiUting great morbidity 
Important Be read} to treat for coccidiosis when a withdrawal program 
is m progress A water-soluble coccidiostat should be readily available, 
and then used quickly in the drinking water 

Wet spots around itaferers Birds wiU spill some water when drinking and 
the litter around the waterers maj become extremely wet Oocyst 
sporulation is increased m this area of the house, and may be great 
enou^ to cause an increase m the incidence of coccidiosis Remove the 
wet material, and check to see that the water level in the waterers is low 
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Be sure any automatic water valves are working properly and that water- 
ers are not overflowing 

Coccidiosis control when layers are to be caged When birds are grown on 
a littered floor, but are to go into cages or on a wire floor during the last 
part of their growing period or at sexual maturity, some change in the 
coccidiosis program will be necessary Immunity should be developed 
pnor to the time the birds are placed on wire If it is not possible to do 
this, or the degree of immunity is not known when the birds are caged or 
placed on a wire floor, continue to feed some coccidiostat for three or 
four weeks Too often poultrymen feel that caged birds will not get 
coccidiosis, but this is true only when chickens are kept in cages from 
one day of age Birds transferred from a littered floor to a wire floor 
will be loaded with sporulated oocysts, and if the feed used after the 
the birds are placed on the wire contains no coccidiostat, or immunity 
IS not complete, coccidiosis will develop, sometimes seriously 

Coccidiosis when birds are on slats Birds may develop severe attacks of 
coccidiosis when they are kept on slats They have access to enough 
sporulated oocysts through the droppings that stick to the slats to cause 
an outbreak Manipulate the coccidiosis control program accordingly, 
using a coccidiostat in the feed, then withdrawmg it gradually to 
develop immunity 

Managing the CocciVac program When this method is used to develop 
immunity to coccidiosis, most of the precautions necessary when a coc 
cidiostat IS placed in the feed will be needed on the CocciVac program 
There is no foolproof procedure Remember that no coccidiostat is to 
be fed when CocciVac is used (See Chapter 41, Coccidiosis, for complete 
details), but always be on the watch tor outbreaks Treat when 
necessary 


Sanitation 

Sanitation during the growing period is just as necessary as dunng any other age 
of the bird Keeping things clean requires a daily vigil Isolation of the growing 
house, showers, clean clothing, separate caretakers, daily cleaning of waterers, 
proper litter, clean feed, etc , are all parts of the sanitation program Daily routine 
to keep the premises sanitary should be detailed and rvntten in advance, and the 
program should be earned out to the letter Half a job is little better than no job 
at all Stress and disease do not operate in this manner, usually they are either all 
or nothing See Chapter 43 for recommendations for preventing disease 

MG and MS Testmg Procedure 

A high proportion of those farms engaged m the raising of breeding stock are 
now on a program to prevent Mycoplasma gallisepticum or Mycoplasma synoviae 
from gaming entrance to the birds Flocks are blood tested every 4 weeks dunng 
the growing period, beginning when the chicks are 8 weeks of age and continuing 
until they enter the breeding laying pens About 5% of the birds are to be tested 
in each house or pen every 4 weeks Local regulations will determine whether the 
tube or plate test is to be used Complete isolabon of the growing house, along 
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with stnct sanitation, should cause the flock to remain free of the disease See 
Chapter 41, MG and MS 

What to do when reactors appear When reactors to the MG or MS blood 
test appear, the flock has “broken” and the birds have had the disease 
Many will remain as “earners,” transmittmg the organism through the 
hatching egg to the day-old chick If the hatchery to which the hatching 
eggs from this flock were to be shipped has a clean status, eggs from this 
flock cannot be used for mcubation unless they are preheated If all other 
flocks on the farm are clean, the diseased flock should be moved off the 
farm immediately to prevent it from contaminatmg clean birds in other 
houses But before any infected birds are moved, take some to the labora 
tory for a confirmation of the blood test 
Infected flocks may be used for the production of eggs for human con 
sumption, but the birds should be moved to a new location if there are 
other birds with a clean status on the ongmal farm 

Worm Control 

If worms have become a problem, some procedure for keepmg them under con 
trol should be mitiated See Chapter 42 But do not spend money on unnecessaiy 
worm-control programs Be sure you have an accurate diagnosis of the type of 
worm involved Consult a recognized veterinarian and discuss treatment with him 

Rodent Control 

Rats and mice cause a heavy economic loss They consume a great deal of feed, 
and create a general nuisance They are extremely prolific, the premises soon can 
be overrun with them When the presence of rodents is obvious, begin a program 
of eUmmation immediately See Chapter 42 for details for the control of rats and 
mice on a poultry farm 

Vaccination Program 

Most vaccination programs begm during the brooding period, althou^ some 
Marek’s disease vaccines may be adromistered m the hatchery But vaccinations 
also continue during the growing period The program should have been deter 
mined before the amval of day-old chicks on the farm, then each vaccmation 
given on a specified date Do not neglect the necessity of keeping on a schedule 
during the groivmg penod Most failures from vaccmation are managerial mis 
takes The vaccine was old, improperly kept, admmistered mcorrectly, at the 
ivrong tune, or was not necessar> Be sure you have consulted an authority for 
the best program of developmental unmunity m your area See Chapter 43 for 
suggestions regardmg this 

Check for immunity status Just to \accmate is not enough An appraisal 
of the immunity developed should be made This usually mvohes takmg 
titers on the blood to see if an adequate number of antibodies developed 
as the result of the vaccination See Chapter 39 Contact a laboratory that 
can run these determinations and give you the mformatvon you need for 
your disease-control program 

Disease Diagnosis 

In spite of all the precautions taken on a poultry farm, disease and trouble will 
occur at times In man> mstances a medication program is av-ailable to treat the 
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difficulty. But be sure you know what the difficulty is. Take 5 or 6 typically 
involved birds to a good disease diagnostic laboratory. Once the trouble is identi- 
fied, discuss remedial measures. But act promptly; trouble is more difficult to 
cope with the longer it is present. 

Double-check medicament dosages: Read the instructions carefully, partic- 
ularly as they apply to dosages. Many mistakes have been made because 
the birds were overtreated or undertreated. Be sure the drug is one 
approved for use by the government or other regulatory agency. Know the 
withdrawal period for the medieament, i.e., how long its use must be 
stopped before birds are to be slaughtered for consumption. 

Debeaking the Pullets 

Although six-to-nine-day debeaking is gaining more acceptance, other ages and 
other methods are used by many poultrymen, particularly those involved with the 
raising of egg-type birds. 

10-14-week debeaking: With commercial Leghorns and birds laying brown 
eggs for market, some prefer to debeak pullets at 10 to 14 weeks of age. 
\^en picking occurs earlier than this, the birds are debeaked as soon as 
the symptoms are observed. With an electric debeaker, cut the upper and 
lower beaks about 3/16 to 1/4-in. (0.45-.63 cm) in front of the nostrils. 

With older birds it may be necessary to cut one beak at a time. In such a 
case cut the lower slightly longer. Cauterize the cut area thoroughly, and 
round the corners. 

Caution: Be sure 

not to debeak during a vaccination period; 

to supply feed immediately after debeaking; 

to increase the level of both feed and water after debeaking; 

to debeak during the cool part of the day; 

to add vitamin K to the ration during hot weather; 

to catch a small number of birds at one time; 

to debeak males about half as much as the females. 

18-wcek debeaking: As in debeaking at 10 to 14 weeks, birds may be de- 
beaked 3 or 4 weeks prior to egg production, but do not remove as much 
of the beak. The lower beak of pullets should be a good 1/8 in. (0.32 cm) 
longer than the upper. Cockerels to be used in the breeding pen should 
have the tips of their beaks clipped. Cut into the “quick" area but slightly. 
Follow the precautions given tor 10-14-wcek debeaking. 

Specs to Prevent Picking 

Specs provide a means of preventing birds from picking each other. There arc 
several types available, but all are held on by inserting a pin throu;di the nostrils. 
Specs may bo applied svithout problems at any age after about ten weeks 
and before tlie birds begin laying eggs. Extreme care sliould be used when 
applying Uiem to pullets in production for tliey tend to depress feed and water 
consumption until the birds get used to them. Attach specs to a small group of 
layers first to see the reaction. Specs may also be used on cockerels, but not 
guards that hang over the end of the beak. 

Important: When layers are placed In cages many pullets will catch their 
specs on the wire partitions and pull them off. requiring replacement at 
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regular intervals, a costly procedure A special guard is available for cage 
use Debeaking is a much better method of preventing picking when birds 
are to be caged Do not debeak and spec the same bird unless absolutely 
necessary 

Housing Males and Females 

SVhen breeding males and breeding females have been raised separately it will be 
necessary to place them together at some time prior to egg production This may 
cause some problems, the magnitude of which will be related to their color and age. 

Males and females of a different color Breed crosses are often used m the 
course of producing pullets capable of laying brown shelled eggs Often a 
Rhode Island Red mde is mated with a Barred Rock female, each having a 
different color, and the difference will frighten one sex or the other, or 
both The birds may not eat or dnnk, and they may crowd and pile 
To overcome this, place the males in a small enclosure withm the pen 
holding the females and keep them there for several days, feeding and 
walenng each sex separately 

Afa/es at sexual maturity Once sexual maturity is reached, males within a 
group will begin to fight The difficulty is accentuated when sexually 
mature males are placed with females for the fust time, because the males 
have more difficulty in establishing their social order As this requires 
fighting, injury or the loss of many males may result When mature males 
are placed with mature females, place the necessary number of malesm the 
pen about two days prior to moving m the pullets The male social order 
will be consummated with but little fighting before the amval of the 
females 

Special Male Growing Procedures 

DewattUng Breeding males should be dewattJed during the growing period 
to prevent the wattles from being tom by fightings and to make it easier 
for the males to feed and dnnk During the cool part of the day take a 
medium-sue set of scissors and cut off each wattle at the feather Ime, 
about 1/8 in (0 3 cm) from the head Birds should be from 12 to 14 
weeks of age There should be little bleeding, except during hot weather 
Vitamin K may be added to the ration for four weeks before and for four 
weeks after dewattling to help reduce the hemorrhaging If males are wth 
females at the time of dewattling, place the males m a fenced enclosure m 
the same pen until the wattles heal, to prevent females from picking at 
the cut area 

Toe clipping older males Althou^ dipping the mside and back toes of 
males is recommended when they are day old or shortly after, at times 
the operation is neglected and cockerels reach matunty ivith normal toes 
In such cases the inside and back toenails must be clipped, pnor to the 
time matrng starts With an electnc debeaker, cut the mside and back 
toenails at the root of the nail Remove them from the hot blade imme 
diately to prevent burning the tissue As an alternate method, heavy 
shears may be used 
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iVeekly Culling Dunng Growing Period 

Inferior, crippled, injured, and deformed birds should be removed from the 
dock dunng the growmg period In all probability these birds will do poorly when 
0 gg production begins, and to keep them in the growing pen only adds to the 
expense of producing good pullets But do not catch the entire pen or house of 
birds to remove these few Use a catching hook and remove them quietly one day 
each week Be sure to make an accounting of the number removed on the house 
record sheet 


FEEDING DURING THE GROWING PERIOD 
Proper nutrition dunng the growing penod is extremely important A full dis- 
cussion IS given in Chapters 25 through 35, and the subject should be thoroughly 
understood Not only is a balanced ration necessary , but how the feed is fed and 
how much is fed are just as important Great changes have taken place in feedmg 
procedures during the past few years and the ability of the poultryman to keep 
himself informed of the latest recommendations is very important if he is to raise 
a good pullet or cockerel 

A few years ago it was thought that growing chickens would do well if given all 
of a balanced ration they would eat But self-feeding during the gromng penod 
has become obsolete with those raising meat type birds, and is gradu^ly gaming 
some disfavor in the production of egg type pullets When growing chickens are 
self-fed, they eat more feed than they actually need They gain too much weight 
during this period, and this is a detriment when they go through their laying cycle 
Furthermore, by restnctmg the growing feed intake, reductions are ^de in fte 
cost of producing a puUet But feed restnction has no definite formula The 
amount of feed restriction must be correlated with the weight of the growing bird 
Thus, feed intake must be controlled, and the system is known as controlled 
feeding 

Controlled Feeding and Body Weight ^ j , r u 

Breeders of meat-type and egg-type birds have conrpleted a great d^^^^ 

to establish the optimum weight of their pullets at the 

duction (sexual maturity) Attaining "“s weight is necessa^ if the^^s ‘o ‘“V. 
live and produce well ‘^e 'gg producjmn penod^ In the cas^e of nieaUype 

birds, body weight at sexu precise amount will vary ivith the 

p^iy tsr f t - Kr^°f i«t- 

'Ugly good results during d’ ^ , ,5 percent All genetic breeders do not 
at sexual maturity is r^uced y Leghorns get heavier than the weight 

make this suggestion. However, do not let i^egnmi b 

recommendations „ recommended body 

IVecfcly weight sexual matunty. it is necessary that 

weight that IS "°™ptghout the entire growmg period Theo- 

weight reduction take P'““ ‘ first week, but this is impractical, 

retically this reduction should weeks. Tlierefore. the feed 

because chicks are full fed dunng Uic first six 
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restriction programs usually start the seventh week Those genetic breeders 
who develop the birds have produced charts which show the optimum 
body wei^t each i\eek dunng the growing period, so that the birds wll 
reach the proper size at sexual maturity As there is a great deal of 
difference in the makeup of feeds, it is impossible to program the amount 
of feed necessary each week to meet these standards Furthermore, other 
factors such as environmental temperature, hours of natural dayli^t, type 
of housing, and amount of floor space per bird will influence the figiure 
The program of controlling body weight is up to the caretaker If, at 
some time during the growing period, the birfs are too heavy, the feed 
allocation must be reduced If the birds are too light, more feed must be 
given 

Weighing thegroiymg birds Average flock body weights must be established 
once each week dunng the growing penod This is of the utmost impor 
tance if a good pullet is to be raised But all birds need not be weighed 
Wei^ approximately 10% of the birds in each pen within the house Do 
not weigh birds m one pen only, birds m each pen will vary in weight 
Then calculate the average wei^t for the entire house If there are no 
pens, weigh birds from several areas of the house 
How to use weekly weights Establishing average weekly body weight is 
necessary to determine whether the birds are growing according to a pre 
determmed schedule Feed allocation is based on body weight, and adjust 
ments must be made each week, one cannot wait until the end of the 
growing penod to decrease or increase the body weight by giving less or 
more feed Changes cannot be made that quickly, the recommended 
wei^ts must be attained each week starting with the seventh week 

Feeding Gnt 

Aithou^ gnt is not a feed, it is eaten by the bird Gnt is used by the chicken 
as a grinding material to help the gizzard break down large particles of feed mto 
smaller ones The value of gnt is debatable It should be fw3 xf there are large 
particles of corn, wheat milo, or nee m the mash, and when chickens have access 
to litter or feathers, since it helps to gnnd any of these that the bird eats But 
when chickens are given a feed composed of fine matenal, no gnnding action in 
the gizzard is necessary Although some expenments have shown that gnt feedmg 
wUl improve feed efficiency when broilers are grown, others have shown there is 
no benefit However, there is some indication that layers should have some gnt 
dunng the growmg penod, even if they are raised on wire 

How much grit^ Chickens will consume tremendous quantities of gnt if it is 
self fed, but only a small amount will be retained in the gizzard, the excess 
will be excreted When the birds are on a littered floor feed 1 lb (454 gm) 
of gntper 100 birds per week If on wire or slats feed one pound (454 gm) 
per 100 birds every six weeks Feed all the allowance on one day Never 
self feed gnt over a long penod 

Caution tVhen skip a-day feeding programs are being used, feed the gnt 
on some day that feed is given Do not feed the week’s allotment of 
gnt on a day when no feed is given 



GROWING MANAGEMENT 


203 


How to feed grit' Grit is best fed from hanging tube feeders. Supply one 
tube feeder for each 250 birds. Do not use automatic feeders, as gnt tends 
to lodge m the comers and, being an abrasive, it wears out the tubes, 
chains, and troughs. 

Cockerel Feeders 

In the past it was thought that when pullets were being raised on a controlled 
feeding program, which usually meant feed restnction, any males m the pen 
would not be getting enough feed. However, evidence points to the fact that males 
too should be on a controlled feedmg program so as not to be overweight at the 
time they are used to produce fertile eggs. Thus, special feeders, kno^vn as 
cockerel feeders (tube feeders hung high enough so that the males, rather than 
the females, could eat from them) are seldom recommended. If however, the 
pullets in the growing pens are on a controlled, or limited, feeding program, and 
the pens contain both males and females, at times the males may be underweight. 
In such instances cockerel feeders may supplement the other feeders. Provide one 
tube feeder for every 20 cockerels in the pen Pelleted feed or gram such as whole 
oats, cracked com, wheat, or nee should be placed in the feeder Males will not 
readily eat mash from a cockerel feeder. Keep feed available in the cockerel 
feeders at all times until body weight of the males is back to normal , then gradually 
cut back on the daily male feed allotment until the feeders are empty. 

LIGHTING 

Light, either natural or artificial, not only makes it easy for the burds to see to 
eat and drink, but it also affects the pituitary gland at the base of the brain, and 
the stimulation causes mature pullets to begm the production of eggs The fact 
that the hours of natural daylight differ during the seasons of the year causes 
more pituitary activity during some months than others When natural daylight is 
short, artificial light must be added The procedure is complicated and \varrants a 
special section. See Chapter 18, 

In-season and Out-of*Soason Birds 

Pullets tend to come into egg production at a younger than-normal age if they 
are grown under natural daylight dunng the time when daylight hours are 
lengthening. When the days get shorter, the onset of production is delayed. 
Those grown durmg the penod when most of the days have decreasing light are 
known as m-season birds Those grown when most of the days have increasing 
hours of light are known as out-of-scason birds These latter ones present growing 
difficulties* 

(1) Brooding costs are higher in most areas. 

(2) More feed usually is required because the birds are grown during periods 
of colder weather. 

(3) Pullets mature earlier and lay smaller eggs at the start of egg production. 

(4) Pullets lay at a lower rate and over a shorter penod after they begin 
Ihcir production cycle. 

(5) Birds arc more difhcult to raise dunng the grow mg penod . 

All the nbo\e factors necessitate special artificial lighting procedures to tr>* to 
compensate for the deficiencies of natural daylight Feed limitation also affccU 
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the age of sexual maturity Thus, the feeding and lighting programs must be 
correlated so that a quality pullet will be produced-onc that not only is good 
physically, but one that will begin to lay at a normal age 

RECORD KEEPING 

Keeping adequate records during the brooding and growingperiods is an essential 
part of flock management Careful records inform one of what has happened in 
the past, and help one to plan for the future The house record should include 
the following 

(1) line and source of chicks, 

(2) vaccmations and medication (sec Chapter 43 for an example of a form 

for recording these data), 

(3) feeding program used, 

(4) feed consumption, by days and weeks, 

(5) body weight, by w eeks after seven weeks, 

(6) mortality, b> days and w eeks, 

(7) culls, by days and weeks 

Cost Records 

Keep a record of the cost of raising the pullets and cockerels Feed, consumable 
supplies and labor are easily determined from accountmg records Other costs 
may be allocated to get a total cost of raising a bird Moneys received for the sale 
of culls, manure, and early eggs should be credited back agamst groivmg costs 

STARTED PULLETS 

This chapter is attempting to show the complexities of growing a good replace 
ment pullet for the production of commercial eggs Some farms do not have 
facilities for brooding and growing acceptable pullets At others the growing 
houses are too dose to the laymg units to provide ample isolation These and 
other factors have led certam poultrymen to confine their efforts to the brooding 
and growing of commercial, egg type pallets, JenonTr as started pullets Large 
numbers of birds are now grown by these specialists Pullets are sold to those re 
quinng mature birds for their egg production program There are advantages and 
disadvantages for both the producer and the recipient of such pullets (flockowner) 

Ad^'antages to the Flockowner 

(1) He can order pullets in advance 

(2) Most vaccmations have been completed 

(3) Birds have been grown on a farm where there were no laying pullets 

(4) Growing nsk has been eliminated 

(5) Pullets usually are more uniform 

Disadvantages to the Flockowner 

(1) Started pullets usually are more expensive 

(2) Sometimes pullets are too mature sexually 

(3) Body weight may be too great 

(4) Moving stress may be a complicatmg factor 

(5) Disaster durmg growmg could prevent dehvery of pullets on schedule 
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(6) Some groups of pullets are better than others 

(7) A large cash outlay is necessary at the time pullets are delivered The 
cash outlay is much less if the flockowner raises his own pullets; depre- 
ciation and some other factors are not cash expenses 

Advantages to the Grower 

(1) The grower is allowed to specialize 

(2) He can make more efficient use of his buildings 

(3) A better distnbution of labor is possible. 

Disadvantages to the Grower 

(1) He must guarantee delivery of quality birds at a previously specified 
pnce 

(2) Excessive mortality may offset any profit from the venture. 

(3) Increasing feed and labor costs will lower profit 

(4) The customer may refuse to take the mature birds for one reason or 
another, the grower is left with them 

Have a Wntten Contract 

To protect both the grower and the flockowner, a written agreement should be 
prepared and signed in advance by each party It should contain 

(1) strain and number of pullets to be delivered, 

(2) date and age of pullets at delivery, 

(3) type of vaccinations, along with name of vaccine manufacturer, 

(4) special services such as debeaking, dubbing, etc, 

(5) feeding program involved during growmg, 

(6) pnce at time of specified delivery, and alternate prices for making 

delivery earlier or later, 

(7) inspection of pullets by flockowner before delivery, 

(8) type of crates used for delivery, 

(9) who IS to furnish delivery. 

Contract Started Pullet Growers 

Many started pullet growers have become big and no longer grow their birds on 
their own premises Rather, they contract others who have the facilities to grow 
the pullets for them The actual grower usually is paid at the rate of so much per 
square foot of floor space per week A bonus for doing a good job and growmg 
a high percentage of the pullets started also may bo given. 

The contractor secures the orders, and finances the grower by furnishing the 
chicks, feed, vaccines, medicaments, etc., and pays for or provides the delivery 
In many instances those obligations ore those of a feed manufactunng plant 
In others, they may be part of a larger integrated operation. But many people 
have separate puIlet-growing businesses 

Cost of Produang a Pullet 

The cost of producing a salable pullet is highly variable, and differences ns high 
as 40% are not uncommon. Feed pnce, labor cost, age at deJjver>', and mortality 
are the factors largely responsible for most of tlie vanations. 

Deiivery age art important cost factor Most started pullets arc delivered 
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\shen they are beU\een 15 and 22 \%eeKs of age, but 18 weeks is the most 
common Flocko\%Tiers like to get pullets m their permanent laying 
quarters several \7eeks m advance of egg production But the cost of 
keepmg the growmg pullet longer is great— a factor often overlooked or 
not imderstood by producers In fact, it costs about 25 to 35% more to 
carry a pullet from 15 through 21 weeks of age 
Livability an important cost factor The ability to raise a high percentage of 
the chicks sta^d is an important cost item, and differences create great 
vanations m the total cost of raismg a pullet Pullets of poor quality at 
matunty are not easily sold, and even if they are, a distress pnee may have 
to be arranged One should certainly be able to deliver 90% of those 
started, many hit the 95% figure 

Calculating estimated cost of producing a pullet Table 14 4 shows a method 
of calculatmg the estimated cost of gromng a commercial Le^om pullet 


COST OF PRODUCING A COMMERCIAU LEGHORN PULLET 


1 Female chick cost, delivered 

2 Grovnnf teed cost through 18 weeks 

(14 lb or 6 4 kg X 8 Ibftg 

3 Growmg Ubor $ per mmut* x 6 minutes 

4 P&ctor Facility depreciation cost 

14% X Total feed cost (Line 2) 

5 Factor 28% x Total feed cost (Line 2) 

6 Cost to raise a pullet through 18 weeks 

(with no mortality) (Total Lines 1.2.3.4,5) 

7 % Factor to determine cost based on age sold and % salable 

(Select appropiute Factor percent from followiitg table) 

SaUbh Patfets as P ercent of those Started 

Sold 95% 90% 85% 80% 75% 70% 


80% 75% 

Factor Percent 


107 110 113 
110 113 117 
113 116 120 
118 121 125 
123 126 130 
129 133 137 
136 140 144 


8 PRODUCTION COST PER STARTED PULLET SOLD AT 

wks. and % salable (bne 6 X Line 7) 

9 Cost to deliver each started pullet 

10 TOTAL COST PER STARTED PULLET SOLD 

(Line 8 plus Line 9) 

11 Profit per pullet sold 

12 SELLING PRICE PER PULLET 

(Line 10 plus Line 11) 
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to various ages and with varying livability, when the unit feed cost and 
unit labor cost are known The table may be applied to those growing 
their own pullets or to those who have a started pullet program The 
factors given represent average figures If the operation is especially 
efficient or drastically inefficient, adjustments will have to be made in the 
formula Table 14 5 is to be used for medium size commercial pullets, 
such as those used to produce brown eggs for human consumption 

Transporting Started Pullets 

Started pullets are transported over distances up to several hundred miles with 
little, if any, difficulty They are placed in coops, then hauled by trucks A tar- 
paulin should be placed over the front of the coops during warm weather to act 
as a wmdbreak During cold or wet weather it should be extended over the top 
and down across the sides to give added protection 
Tranquilizers at catching time Started pullets are easily frightened when 


TABLE 14 5 

COST OF PRODUCING A COMMERCIAL MEDIUM SIZE PULLET 


Item 


Cost 


1 Female chick cost delivered $. 

2 Growing feed cost through 18 weeks 

(16 lb or 7 2 kg X $ Ib/kg) 

3 Growing labor $ per minute X 7 minutes 

4 Factor Facility depreciation cost 

16% X Total feed cost (Line 2) 

5 Factor 24% X Total feed cost (Line 2) 

6 Cost to raise a pullet through 18 weeks 

(with no mortality) (Total Lines 1,2 3,4 5) 

7 % Factor to determine cost based on age sold and % salable 

(Select appropriate Factor percent from following table) 


Salable Pullets as Percent of those Started 


Sold 

95% 

90% 

85% 

80% 

75% 

70% 

65% 

60% 

Wks 




Factor Percent 




16 

93 

95 

98 

101 

104 

107 

110 

113 

16 

96 

98 

101 

104 

107 

110 

113 

117 

17 

98 

100 

103 

106 

109 

113 

116 

120 

18 

103 

105 

108 

111 

114 

IIB 

121 

125 

19 

107 

110 

113 

116 

119 

123 

126 

130 

20 

112 

115 

118 

121 

125 

120 

133 

137 

21 

118 

121 

124 

128 

132 

136 

140 

144 


8 PRODUCTION COST PFR STARTED PULLET SOLD AT 

■ wks. and — ■ % aalable (Line 6 X Line 7) $ 

h Cost to delncp each started pullet 

10 TOTAL COST PER STARTED PULLET SOLD 

(Line 8 plus Line h) 

11 Profit per pullet told 

12 SELLING PRICE PER PULLFT 

(Line 10 plus Line 11) 
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disturbed at catching time Tranquilizers may be given the birds just prior 
to catching to keep them docile There are several on the market 
Careful handling Pullets should be handled carefully at the time they are 
moved Severe damage may be encountered with rough treatment 
Transportation diarrhea Most started pullets develop a laxative condi- 
tion when they are moved Tlie wet droppings in the crates soil the plum- 
age during moving, giving the birds a very unsightly appearance Tran- 
quilizers will stop most of this, careful handling will help control it further. 
Eliminate all possible stress 
Special moving precautions 

(1) Do not mix birds of different lines and ages 

(2) Do not create a stress by debeakmg birds during the period ten days 

before to ten days after moving 

(3) Provide extra waterers and feeders when pullets are placed in perma- 

nent laying quarters Beware of changes m types of waterers 

(4) Get an accurate count of the birds delivered 

(5) During hot weather remove tarpaulins if truck should stop enroute 

Give the birds plenty of air Allow a space m the center of the load, 
between the tiers of coops 

(6) Move pullets at night when the temperature is lower Trucks should 

arrive at the flockoivner’s farm early m the morning 

(7) Some states have laws governing the production, sale, and moving of 

started pullets They may require a health certificate 

Should You Grow Pullets or Purchase Tliem’ 

There probably is no duect answer to this question Many factors are involved 
Although the grower is entitled to a profit for his endeavors and a return on the 
money he has invested, a started pullet necessarily will usually cost more than the 
flockowner’s expense of raismg his own But the flockowner may decide that he 
could make more on his investment if the money were spent on his laymg pro 
gram rather than on his growing operation Furthermore, it may be worth more 
to the flockowner to be able to get good, uniform pullets when he needs them 

GROWING COST MANAGEMENT 

The only reason for growing a pullet is that she may produce eggs Thus, any 
pullet growing costs become a direct charge against egg production costs The 
greater the pullet expense, the greater the cost of produemg eggs Reducing pullet 
production costs lowers egg costs 

Example (1) If the Leghorn puUet growing cost is reduced by US$0.20, 
the expense of produemg a dozen will be lowered by US$0 01 per 
dozen, figuring on the basis of 20 dozen eggs laid per hen housed 
Example (2) If the meat type breeder pullet growing cost is reduced by 
US$0 24, the expense of producing a dozen hatching eggs will be lowered 
by US$0 02 per dozen, figuring on the basis of 12 dozen hatching eggs 
laid per hen housed 

Pullet Growng Costs 

The costs of growing a pullet may be segr^ted according to the following 
(1) day-old chicks (mcludmg transportation). 
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(2) feed; 

(3) labor (including all benefits), 

(4) medication and vaccines, 

(5) consumable supplies (litter, disinfectants, li^t bulbs, etc.) 

(6) vehicles, 

(7) mamtenance and repairs (items not capitalized), 

(8) depreciation (or rentals, leases, contracts for growing houses, etc ); 

(9) other costs 

In the case of integrated operations or pullet growout projects, the above classi- 
fication will have to be altered to include such items as supervision, growout labor 
and equipment contract, bonuses, etc., but this will not alter the need fora tight 
control over costs if they are to be reduced to a minimum 

Estimated Costs 

When the poultryman owns his own house and equipment, and takes care of 
the birds, an estimate of the cost breakdoivn for Leghorn, medium-size commer- 
cial pullets, and meat-type, breeder replacement pullets is found in Table 14.6 


TABLE 14 6 


eSTIMATEO COST TO PRODUCE A PULLET TO 20 WEEKS 
(140 DAYS) OP AGE HEN HOUSED BASIS 
(In U S Dollars) 


Cost Item 

Commercial 
Leghorn Pullet 

Commercial 
Medium size 
Pullet 

Breeder, Meat 
type, Replacement 
PuIlettD 

Day old chick 

$0 30 

$0 32 

$0 50 

Feed 

0 530) 

0 58<2> 

0 70(3) 

Labor 

0 21 <4) 

0 24(5) 

0 30(G) 

Medicines and vaccines 

0 10 

0 10 

0 25 

Consumable supplies 

0 02 

0 03 

0 04 

Vehicles 

0 02 

0 03 

0 04 

Maintenance and repairs 

0 0l 

0 02 

0 03 

Depreciation 

0 08 

0 10 

0 12 

Other 

0 02 

0 02 

0 03 

Mortality 

0 10 

0 12 

0 20 

TOTAL 

SI 30 

$1 56 

$2 11 


(1) 15 lb (6 8 kB) ® S 035 per Ib ($ 077/kB) 

(2) 16 5 lb (7 5 kE) ® S 035 per lb (S 077/ks) 

(3) 20 lb (9 1 kg) ® S 035 per lb ($ 077/kg) 

(4) 7 minutes ® $ 03 per minute 

(5) 8 minutes ® $ 03 per minute 

(6) 10 minutes © S 03 per minute 

(7) No males included 

(8) Breeder birds require larger expense 

(0) House 90% of those sUrted 


contract grovringts irtvalved^ the cost bceakdovrn of a growing puWet is show'n 
m Table 14.7, where it is assumed that the grower is paid a predetermined amount 
for the use of his buildings and his labor. Although the table shows the costs 
through the 21st week, most pullets arc moved to their permanent laying quarters 
earlier than this, sometimes several weeks. But regardless of the moving date, 
grownng costs accumulate until the birds arc at least 21 weeks of age, and some- 
times longer. 
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TABLE 14 7 


ESTIMATED CONTRACT COST TO PRODUCE A PULLET TO 20 WEEKS 
(140 DAYS) OF AGE HEN HOUSED OASIS 
(In US Dollars) 


Cost Item 

Commercial 
Leghorn Pullet 

Commercial 
Medium size 
Pullet 

Breeder, Meat 
type, Replacement 
PuUet(^) 

Day-old chick 

$0 30 

$0 32 

$0 50 

Feed 

0 530) 

0 58(2) 

0 70(3) 

Growout contract 

0 29 

0 35 

0 39 

Medicines and vaccines 

0 10 

0 10 

015 

Consumable supplies 

001 

0 02 

0 03 

Vehicles (supervisor) 

0 03 

0 04 

0 05 

Supervision records 

0 05 

0 07 

0 09 

Other 

0 03 

0 03 

0 05 

Mortality<5) 

0 13 

0 15 

0 22 

TOTAL 

$1 47 

$1 66 

S2 18 


(1) 151b(6 8ke)eS0 3Sperlb<$077/kt> 

(2) 16 5 lb (7 S kc) © »0 35 Pe? lb (« 077/kf) 
O) 201b(9J]cc>e035pMlb(»077/ks) 

(4) No RiUcs laeludtd 

(6) HouMSO^ottbowttartcd 


Variations m Growing Costs 

Although only three lines of birds are found in Tables 14 6 and 14 7, there are 
other types of chickens that will involve different estimated computations Fur 
thermore, itemized costs wiU vary according to the region where the birds are 
grown feed price, labor cost, contract agreement, breedmg or commercial flock, 
mvestment, chick cost, and many other factors will affect the total cost Each 
operation -mil need a different set of figures, but when similar tables are con 
different conditions, estimated costs must be based on a good oper 

hd A goals, but they should represent what could be accom 

pushed under good management 

Male Costs 

tVhen replacement breeding pullets are involved, either egg type or meat type, 
etdur? W “'^'5 must be considered Although the pro 

tl r '"I" probably not the best, male costs are usuW 

^ ‘he pullet-growmg cost 

1 rf 'nteipretation of actual pullet cof However, 

Tables 14 6 and 14 7 show the cost for meat type pullets only 

Cash \s Accrual System of Bookkeeping 

Most sm^er poultrymen keep them books on the cash system, larger operators 
usually go to the accrual system, but not all In many mstances the cLh system of 
accounting has an advantage from a tax standpoint, but the procedure will never 
give a true picture of the cost of produemg a pullet Costs must be broken down 
mto then vanous components regardless of the type of bookkeeping system 
employed 

Cash system of accounting Cash expenditures and cash income, along mth 
a few other items, are used to defermme cash costs, cash income, and cash 
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profit. Many important costs do not appear in the records, and there is 
no correlation between the time of the cash expenditure and the time of 
actual use. For instance, feed may be purchased at the end of one month, 
but not fed until the next month. 

Accrual system of accounting: This system gives the producer an exact cost 
of his expenses, income, and profit. But it may have a disadvantage from 
a tax standpoint. However, some type of accrual bookkeeping should be 
employed even if the cash system is used. This is necessary to get a pic- 
ture of the actual monthly cost and profit. At times only an accrual 
record will be necessary on the smaller poultry farm. Such a record 
should contain: 

(1) cost of actual feed consumed by the birds; 

(2) actual labor cost (family labor included); 

(3) bird inventory (increase or decrease); 

(4) consumable supplies actually used; 

(5) depreciation cost (buildings and equipment); 

(6) other actual costs. 

Interest Expense 

From a cost accounting standpoint, interest is not a production expense. In 
bookkeeping procedure it is broken out of production costs and placed in the 
General & Administrative account. This is necessary, because interest is highly 
variable. One flockowner could have borrowed a great amount of money resulting 
in a high interest charge; another might have no borrowed money, and no interest 
obligation. 

Interest on investment: This is a rather fictitious expense figure, and means 
little. Such an investment figure, determined as the value of what the in- 
vested money would draw if placed on loan, is added as a direct cost of 
production. No other business uses this procedure. Profit should not be 
determined in this manner. Rather, it is better to determine the actual 
profit, then calculate the profit as a percent of the fixed assets finvestment 
in land, buildings, and equipment), or as a percent of the total money 
invested. 

Capitalizing Pullet Costs on Accrual System 
When theoccrua/ system of bookkeeping isxised, it^viH be necessary to capitalize 
the cost involved wth growing the pullets to be used for commercial egg produc- 
tion (or for pullet and cockerel costs when a breeder replacement flock is in- 
volved). As capitalized, pullet-growing costs are offset by inventory valuations; 
there is no profit or loss involved with the growing process. Once capitalized, 
however, the amount must be reduced during the period of egg production, 
usually by a procedure of charpng an equal amount to each dozen of commercial 
eggs or hatching eggs produced. 

Age to capitalize: If flocks are to be capitalized, there can be a great differ- 
ence in the age of the birds when the accounting capitalization takes place. 
When it is early, such as at 18 weeks of age, the flock will not be fully 
grown, and remaining growing costs will be charged to the laying period, 
adding to the expense prior to sexual maturity when no egg income is 
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forthcoming If capitalization is delayed until after the birds are produc- 
ing eggs, some “laying costs” get into growing costs When growing costs 
are capitalized at sexual matunty when e^ production starts, book finan- 
cial losses will occur for several weeks after capitalization because egg in- 
come will not be sufficient to offset the costs of maintaining the laying 
flock For this reason most people like to capitalize the commercial flock 
when it reaches about 507o hen day egg production This will be about 
one month after egg production begins Thus if a flock of commercial 
pullets were to lay its first eggs at 21 weeks of age, the flock would be 
considered a “growing flock” until it was 25 or 26 weeks of age At this 
time the income from eggs produced would offset the cost of maintaining 
the laymg flock Of course the delay increases the “growmg costs” and 
adds to the amortization cost per dozen eggs produced during the laying 
period The amortization cost per dozen eggs is the “pullet cost” at 
capitalization, less the salvage value at the end of the laying year, divided 
by the number of dozen eggs the bird wiU lay during her production cycle 
Capitalizing started pullets Regardless of the age at which the started pul 
lets are received on the laymg farm, in most instances the pullets should 
not be capitalized until they are 24 to 25 weeks of age Costs involved at 
the laying farm poor to this age should be charged to “growing costs ” 

Reducing Growing Costs 

Cost management involves the reduction of growmg costs to their mmimum 
without impairing the productivity of the birds during their fust laying cycle. 
There are many avenues open to such a reduction 
Reduced feed coat This is the largest of the growing cost items, thus it be 
comes one of the most vulnerable Excessive feed cost should be ex- 
amined critically 

(1) Is the feed the right feed’ 

(2) Are the protein and eneigy values correct’ 

(3) Is the ration being fed correctly’ 

(4) Is the feed priced right’ 

(5) Is there feed wastage’ 

(6) Should feed restnction be practiced’ 

Labor cost In most cases this is the second largest of the pullet-growing 
costs Labor efficiency has become an important item in this age of high 
labor rates If pullet-growing costs are to be reduced, the farm must be 
automated as much as possible, and there must be enough birds to keep 
the labor force busy Labor meffiaenaes cannot be tolerated 
Other cost items There are many other cost items Some are open to effi 
ciency reductions, little can be done about others For example, cost of 
medicines, vaccines, consumable supplies, etc , must be kept under con 
stant scrutiny, while little, if any, reduction can be made in depreciation, 
light and power rates, etc 

Mortality as a cost item Althou^ not a direct cost, mortality plays an im- 
portant part in the cost of raising a puUet One should “house” at least 
90% of the pullets started, except where selection pressure is necessary for 
breeding flocks The cost of keepmg a bird until it dies must be charged 
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to those living, thus raising the growing cost of the live birds. Probably 
nothing is more costly than “excessive” mortality. Not only is there a bird 
loss, but the profit the birds would have produced is lost. 

Quality of grown pullet important: The productivity in the laying house or 
cage is due in great part to the quality of the pullet at the time she reaches 
sexual maturity. Cost management involves quality management. No pro- 
gram of reducing growing costs should impair the quality of the mature 
bird. 



CHAPTER 15 


Laying Management 


This chapter deals with laying strains such as Leghorns, mini Leghorns, and 
medium size puUets kept for the production of commercial eggs Management of 
breeders is discussed in Chapter 16 Furthermore, littered floor operations only 
are considered here, cage management is to be found m Chapter 17 

DEFINITIONS 


“Laying Period’’ 

The laying period or laying cycle, as some prefer to call it, is difficult to define 
There are many ways to describe the length of time involved But in this text it 
starts when the birds reach 5% egg production on a hen day basis and continues 
until the birds are sold at the end of a laymg period of normal length, or are force 
molted 

Production laying period different from bookkeeping laying period 
Often laymg birds are not capiWized on the books of the company until 
they are 2S or 26 iveeks of age, when e^ production has reached 50% or 
higher Thus, there is no similarity between the production penod and 
the bookkeepmg penod Each should be considered a separate entity, and 
this distinction must not be confused 

“Housing Time” 

The term “housmg tune” or “housed” is also mdefmile m poultry nomencla 
ture Formerly, it meant the time when buds were placed in the laying house just 
before the onset of egg production But with modem methods of poultry produc 
tion it IS better that the term be synonymous with 5% hen day production 
Thus, the number of puUets housed is the number m the laymg house when the 
birds reach 5% egg production on a hen-day basis 

Age of Movmg to Permanent Laying Quarters 
Because of variations m groiving management procedure, pullets are moved to 
permanent laying houses at ages between 14 and 21 weeks Therefore the laying 
quarters are used for “growing” for some penod before the pullets reach 5% egg 
production However, another management change confuses the picture even 
more when laying rations replace growmg rations just before the buds drop theu 
fust eggs Thus housing age, age to change to a laying ration, and start of laying 
penod do not comcide Each must be treated independently 

FACTORS AFFECTING LAYING HEN BEHAVIOR 
Many things affect the hen’s ability to produce eggs economically Necessanly, 
one must start with a good, well-developed pullet, for how she was grown will 
have a great effect on her productive performance dunng her laying penod But 
once she begins to produce eggs, her ability to do her job well will depend on 
(1) iVoper enuironment House temperature, humidity, and auflow affect 
the number of eggs a bud wiU lay 
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(2) Modern and adequate equipment: The type of equipment influences 

egg production. Properly automated equipment will aid in the 
economical production of eggs. 

(3) Endocrine activity: Light stimulates the activity of certain endocrine 

glands, and in turn egg production is increased. Close regulation of 
the number of hours of light given the birds each day is an important 
factor in maintaining maximum egg production. Natural daylight 
must be supplemented by artificial light during certain seasons of the 
year. See Chapter 18. 

(4) Balanced nutrition: All laying pullets must be fed properly. The ration 

must be balanced to keep the flock nutritionally healthy and to main- 
tain optimum body weight. Furthermore, the maximum number of 
eggs must be produced at the lowest possible feed cost. 

(5) Livability: A large percentage of the pullets must live to the end of 

their laying cycle. Excessive mortality is usually associated with in- 
creased morbidity, causing flock egg production to drop below the 
normal rate. 

(6) Reproductive performance: Not only should a flock produce a large 

number of eggs, but it must also produce large eggs that are of good 
quality. 


TEMPERATURE AND LAYING PERFORMANCE 
The details of adequate and proper housing are discussed in Chapter 11. Provid- 
ing an optimum laying environment starts wth a good house. It must be capable 
of protecting the birds from climatic variations encountered with normal day-to- 
day changes in temperature, for egg production falters when the pullets are 
subjected to temperatures above or below the optimum. 

How Temperature Increases Affect the Bird 
As the ambient temperature rises, the laying pullet undergoes many changes: 
Rising temperatures increase 
water consumption; 
respiration rate; 
body temperature. 

Rising temperatures decrease 
oxygen consumption; 
blood pressure; 
pulse rate; 

thyroid size and activity; 
blood calcium level; 
feed intake; 
bird weight; 
egg production; 
egg weight; 
eggshell quality; 
shell thickness; 
interior egg quality. 
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llie Challenge of Hot Weather 

At temperatures above 80“ F (26 7“C) laying pullets begin to suffer, and the cost 
of producing market eggs increases At 100“? (37 S^C) things become senous 
Egg production drops drastically, and many birds may die from heat exhaustion 
The skiUed manager is one who can cope with high outside temperatures by re- 
ducing the temperature inside the house Too often nothing is done, the manager 
3 ust takes the heat as an "act of God,” and offers no remedial measures 
Handling the conventional house E\en with the open sided house many 
programs can be used to reduce the house temperature and to make the 
laying pullets more comfortable 
Insulate the ceilmg 
Increase ventilation 
Move the air faster by providing fans 
Lower the humidity 
Use loggers 

Spnnkle the roof— run spnnklers mtermittently 
Wet the area outside and around the house 
Provide cool nests— open the backs 
Give cool, fresh water 
Increase the waterer space 

Give fresh feed during the mormng and evenmg cool hours 
Handling the environmentally controlled house The totally dark house 
that uses forced air for ventilation may present hot weather problems 
greater than those meurred with the conventional house Certainly the 
house should be well msulated to reduce the penetration of heat from the 
sun’s rays Fans should operate at Iheir maximum capacity Foggers 
should be used in the building Be cognizant of the fact that birds on 
slats are hotter than those on a floor, because the floor is quite cool com 
pared with the air, and birds can “bury” themselves m the litter to get the 
coolness from the floor When they are on slats or wire, they are com 
pletely surrounded vnth hot air 

There is no doubt that the solution to coolmg the environmentally con 
trolled house lies with the evaporator pad It is the best system known 
today, and is bemg installed m more and more laying houses See 
Chapter 11 

Cold Weather Problems 

Although cold weather must be compensated for, warmmg the poultry house 
much easier than coolmg it All heat ui the building is supplied by the birds, 
the amount of air moving through the house must be reduced to conserve * 
heat Insulation, draft proof walls, curtains, and reduced fan speed have i 
place m conservmg heat, each bemg effective m controUed-enviromnent houses 
Moisture buildup As the amount of air flowmg throu^ the poultry house 
IS reduced to conserve heat durmg cold weather, less moisture is moved 
out of the buildmg Litter becomes damp or wet and creates a difficulty 
Although dry litter may be added and mixed with the wet to improve its 
consistency, such a program is too expensive to be earned out over a long 
penod of time The manager’s abihty to regulate the movement of air to 
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remove most of the moisture from the house ^hUe conserving as much 
heat as possible provides the normal solufaon ^ t 5 very 

rr^“romfi3 Tat if t^e 

may freeze Egg production suffers, and it the com we^ 

some time the construction is the only positive 

be kept in such a freezing results in bird disaster, 

answer to the difficulty Although house tempera* 

L'lr r.'-sv'.a-^r .. 

si%’r 

in an endeavor to maintain their body P , j { gjj ggcj, day It the 
layers are fed a restricted or d egg production is 

feed requirement to maintmn bo y P ^ production of eggs 

greater than the feed given, the lajemwJl reduce ^ 

in order to use the feed for . allocation when cold weather 

manager vvill make adjustments m the feed allocation 

strikes 

requirements for layers 

Unlike growing birds, the house ®^“‘P”®ftre''buT^TherI me three size 
constant They differ, however, wth the size oi 

categories 

(1) Mmi-Leghorns p„homs so common for the produc- 

These are smaller than re^lm ^ 8 ^ gg„g dwarfism 

tion of eggs, their size being j pgujtry production, they 

Although relatively new m commercial poui ry 

should be considered 

(2) Leghorns (of normal size) 

"’^T^'ese m" mainly for the production of commercial brown shelled 
eggs, and are larger than Leghorns 

Floor Space nogdcd The type of floor also affects 

The larger the bird, the more P°°”P“® require less space than those on a 
the space necessary Layers on 1 

littered floor Requirements are BUC" ‘ ‘ _.g required floor spaces gnen 

Conditions affect floor recommended However, mnn> 

in the table are average, and are gen crowding, per se. up to ear- 
things affect the space “JLr.,,e general health of the birds How- 

tain limits, does not seem to affect u g maintain optimum con 


tainTimits, does not seem to affect ui g p,„mtain optimum con 

ever, it is difficult to reduce ^e P „ „„d ,he litter becomes 

ditions in the poultry house The temper^^ jnere-ased as long as 

wetter Therefore, the bird " do not drop lielow optimum It 

environmental conditions in the house o 
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TABLE 15 1 


FLOOR SPACE ReQUIREMENTS FOR LAYERS^’’ 


Mmi Leghorns Le^oms Medium-size 


Tvpe of Floor 

Sq Ft 

SqM 

Buds per 
SqM 

SqFl 

SqM 

Birds per 
SqM 

SqFt 

SqM 

Buds per 
SqM 

All litter 

1 25 

Oil 

86 

1 75 

0 16 

62 

2 00 

019 

6 4 

Slant and htter^*^ 

1 00 

0 09 

108 

1 50 

014 

72 

1 75 

016 

6 2 

Wire and litter^®^ 

1 00 

0 09 

108 

1 50 

014 

72 

175 

016 

62 

All-slat 

0 66 

0 06 

16 3 

1 00 

0 09 

10 8 

1 25 

0 11 

8 6 

All wire 

0 66 

0 06 

163 

1 00 

0 09 

10 8 

125 

Oil 

8 6 


(J) Floor space reQuirements must be a happy medium beiireeD that required ior msidmuin «eC produetjon 
and that vihichptaduees sret litter and poor house ventilatloP 
Approumately 40% litter €0% slats 
(3) Approxiciately 40%htter E0%srire 


must be remembeied however, that as bird density increases, the produc 
tmty of the flock will decrease The two factors must be considered when 
studying the most economical amount of floor space for each bird Some 
times one can sacrifice some productivity m order to reduce the housmg 
cost pet bird 

Type of Floor 

When it IS to be coveted with Utter, the floor may be either dirt or concrete 
Concrete certainly has its advantages and is to be recommended where the soil is 
not porous, sandy, or has good drainage Concrete floors are easier to keep clean 
and maintain There is less likelihood that disease organisms wiU be earned from 
one group of birds to the next when concrete is used and cleaned before a new 
group of birds is placed m the house 

Room Size 

The present tendency is to house layers in larger groups than formerly How 
ever, extremely large populations have disadvantages, and for best results the pens 
should be constructed so as to hold a maximum of 1,000 layers 

Equipment 

Special equipment must be provided for laying pullets Some of it is required to 
provide only for egg production 

Feeders The feeders to be used should at least be the same type as those 
employed for growing birds, but the amount of feeder space necessary for 
each bird is greater Keep the bottom of the feeder 1 m (2 5 cm) above 
the backs of the birds Remember that about 307© more birds can eat 
from the same feeder space provided by a round pan as compared with 
that provided by a straight trough 

Waterers Many types of waterers are m use in laying houses Some are 
automatic, trough type Some are circular Others have running water 
Pans, cups, and nipples are less common, but available Keep the water 
level 1 m (2 5 era) above the backs of the birds Table 15 3 gives the 
wsterer requirement for }aycrs of different sizes durmg periods of hot 
weather .Don’t forget that pullets will drink more water when temper 
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TABLE 15.2 


FEEDER SPACE REQUIREMENTS FOR LAYERS 


Item 

Mini-tie ghoms 

Leghorns 

Mediutn-size 

In. Cm 

In. Cm 

In. Cm 

Trough spaceC*) 

2.0 5.1 

2.5 6.4 

3.0 7.6 


Number of Pullets per Pan or Tube Feeder 

Pans<='> 

25 

20 

16 

Tube feeders^^^ 

33 

26 

22 


(1) Space on one side of trough only. 

(2) Approximately 12 in. (0.3 m) in diameter. Usually found on certain automatic feeders. 

(3) A pan with a circumference of 60 in. (1.27 m) or a diameter of 1 6 in. (40.6 cm). 


atures are high than when they are low, and the watering space should 
meet the maximum need. 

Shell hoppers: Although most laying feeds contain ample calcium, on 
occasion supplementary feeding of oystershell or other form of calcium 
carbonate will be necessary. These may be fed in the automatic feeder, 
or mixed with the mash when the birds are hand-fed. If neither of these 
methods is suitable, shell hoppers may be used. These are usually hanging 
tube feeders. Supply one for every 250 pullets in the pen. 

Grit hoppers: The recommendation for feeding insoluble grit to layers on 
littered floors is the same as that for supplying it to growing birds on 
littered floors. Grit should be fed when the feed is extremely coarse, 
when whole or cracked grains are being fed, or when the birds have access 
to lifter and feathers. Provide one hanging tube feeder for each 2S0 birds 
in the pen. Feed 1 lb (454 gm) of grit per 100 birds per week. Note that 
this is a greater amount than fed caged layers. 

Important: Insoluble grit as referred to here is not oystershell. Insoluble 
grit usually is granite, cracked to a specific size. Use the "adult bird” 
size for layers. Do not feed grit on a free-choice basis and do not feed 
that which is too small. 

Nests: The single-compartment nest is preferred by most poultrymen keep- 
ing commercial layers. Provide one nest “hole” for each four pullets in 

TABLE 15 3 


WATEBER SPACE REQUIREMENTS FOB LAYERS 


Item 

Mini-Leghorns 

Leghorns 

Medium-size 

In. Cm 

In. Cm 

In. Cm 

IVoughii^ 

O.GO 2.3 

0.75 1.9 

0.85 2.2 


Number of Pullets per Pan, Cup, 

or Drip Valve 

Panst*) 

G5 

55 

47 

Automatic cups 

IB 

14 

12 

Drip valves 

13 

10 

9 


(1) Space on onr ddf o! uouch only. 

(2J Pani approxlmaJely 10 In. <25.4 cm) in dUmeUr. 
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order to have an ample number during the height of egg production Suf 
ficient nests will aid in the prevention of floor Hens will use nests of 
this type better if the nests are placed crosswise of the house As such 
nests usually are manufactured m tiers, place the floor of the lower tier 
24 in (0 61 m) above the floor 

If community nests are used, there should be one for every 35 hens 
Community nests are compartments about 2X 8ft(0 6X 24 m) in size 
with a hole at each end through which the birds enter and leave The 
bottom of the community nest should be 24 in (0 6 m) above the floor 
Another innovation is the roll-away nest It is similar to the single or 
community nest except that wire or other material is used m the bottom 
and sloped so that the eggs roll to a compartment at the back Two such 
nests may be placed back to back and a collecting belt used to move the 
eggs from the nests to a room at the end of the house When roll away 
nests are used m a house havmg a littered floor, the bottoms should be 
24 in (0 6 m) above the floor When an all slat or all wire floor is used, 
there will be fewer “floor eggs” (laid on the slats or wire) if the nests are 
set on or very close to the floor 

Automatic equipment Automatic equipment is becoming commonplace in 
m the laying house, feeders being one example Automatic feeders are 
usually run intermittently, a time clock is used to start and stop the feeder 
according to a required schedule Practically everyone uses some form of 
automation to replenish the water supply m the waterers Althou^ auto 
matic egg gathering is mcreastng in favor, this type of automation is still 
limited to a small percentage of laying houses 
Many systems have been devised to keep the poultryman informed as to 
what IS going on m the chicken house even though he is not there Alarm 
systems on motorized equipment may be installed to notify the caretaker 
at some remote pomt that somethmg has failed to operate Closed circuit 
television units are being used to show how the birds are behaving in the 
laying house 

Music m the chicken house Flightiness is common with certam lines and 
strains of laymg birds Often it leads to hysteria Sudden, unusual sounds 
are a contributing factor In many instances musical sounds tend to calm 
the birds and reduce any piling or fli^itiness when the “unusual” occurs 
It is certainly far from uncommon to fmd radios playing loudly in the lay 
ing house Some poultrymen have reconled the noises made fay “happy” 
hens in the course of laying or feedmg, and play these recordings con 
tinuously throughout the day 

Light timing devices Artificial hght is a necessity m the laying house, and 
electncity to operate the bulbs must be turned on and off according to a 
predetermmed schedule Automatic time clocks of a capacity ample to 
operate all the hght bulbs are required 
Egg storage Market eggs must be cooled as soon after laymg as is practical 
In many instances a coolmg room is constructed at one end of the poultry 
house off the feed and service room A refrigerated cooling device must 
be used to lower the temperature to 45"* to 55”? (7 2'* to 12 S^’C), and 
keep it there automatically If are to be shipped to a central grading 
station, eggs will be collected at the farm daily, or at least twice a week 
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TABLE 15.4 


FLOCK SIZE AND EGG COOLER REQUIREMENTS 
(Eggs cooled and cased twice daily) 



Number of 15*dozen 
Baskets or Piles of 

30*dozen Cases 
to be Stored. 

Minimum Size of 

Btu of 

Number of 

Flats to be Cooled 

Eggs Picked up 

Cooler 

Cooling 

Layers 

at One Time 

Twice Weekly 

Ft M 

Required 


6,000 

10 

44 

6X 8 

1.8 X 2.4 

4500 

10,000 

20 

88 

9X 9 

2.7 X 2.7 


20,000 

40 

176 

10 X 14 

3.1 X 4.3 


30,000 

60 

264 

14 X 16 

4.3 X 4.9 

20000 


Flock size and cooler requirements: The size o£ the cooler room and the 
cooling equipment may be correlated with the size of the laying flock. 
Recommendations ate given in Table 15.4. 

Bulk feed bins: Bulk feed bins should hold a week’s supply of feed, plus 
about two days’ reserve. Feed consumption over a seven-day period will 
vary according to the density of the feed used, the size of the birds in- 
volved, the environmental temperature, the feeding program, and other 
factors. 

Scales for weighing feed: It is essential that a record of daily feed con- 
sumption be kept. This is difficult when bulk feed is fed unless scales are 
used to weigh accurately each day’s supply. In some instances, a con- 
trolled feeding program will be used. In this, an allotted amount of feed 
is provided each day, and it becomes essential to weigh the feed. Several 
types of scales are available. Some are automatic; others, semiautomatic. 
Catching equipment: The good poultry manager will keep a record of the 
average body weight of his laying hens. A sample weighing should be 
taken every four weeks during the laying cycle. To do the job quickly and 
efficiently, catching fences, hooks, and suitable scales will be needed. 

Dead bird disposal container: Dead birds should be put in a can or some 
similar container as soon as they are picked up from the house. Be sure 
these containers have covers and may be cleaned and disinfected easily. 

PREPARING FOR THE PULLETS 

When birds are to be moved from a growing house to a laying house just prior to 
sexual maturity, the usual routine of cleaning the house and equipment as out- 
lined in Chapter 13 must be made a part of the management program. Young 
pullets must be given a clean start. However, it they have been reared in the 
laying house, no cleaning will be necessary. The use of the old litter should be 
continued, and the daily sanitation methods followed. 

Litter in Clean Houses 

If the house has been void of birds for some time and has been cleaned, it will 
need new litter. Provide a litter that is common to the area, free of mold, dry, 
clean, and economical. Add about 3 in. during summer months; 4 in., during 
winter months. 
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Nest Preparation 

Nests should be m the laying house, and open, about a week before the first 
eggs are laid This allows time for the pullets to get accustomed to them pnor to 
egg production In this manner fewer floor eggs will be laid, and the first eggs will 
be cleaner Use nestmg material that is clean and of a type that will prevent as 
much egg breakage as possible Close the nests at night, even before eggs are 
produced It is a bad management habit to allow pullets to remain m the nests 
ovemi^t 

Lighting the Layers 

Many growmg pullets will have been on a h^tniontrol program during the grow 
mg stage The hours of natural plus artificial bght per day must be mcreased 
when the birds reach sexual maturity, but the method of procedure is at the dis- 
cretion of the manager poultiyman It must also be tied in with an mcrease m 
feed allocation at this time Both are discussed m Chapter 18 on li^tmg 

Automafac Equipment 

Be sure that all automatic equipment is in proper working condition When an 
environmentally controlled house is involved, the standby generator should be 
run and tested before receiving the birds, and thereafter once each week during 
the laymg period Automatic waterers should be inspected and carefully ob- 
served ^ sure the v'alves are workmg properly, and are not leaking If waterers 
are in a different location from that the birds are accustomed to, add pans of 
water for a few days Take the first readmg on the water consumption gauge If 
the birds do not become accustomed to the feeder location, place pans of feed 
on the floor until they get acquamted with them m the new area 

MOVING THE PULLETS 

^Vhen pullets are moved to the permanent laying house just before egg produc 
tion care should be taken The stress of movmg should be kept to a mmimum 
The problems of moving may be reduced by using some of all of the following 
precautions 

(1) Handle the birds carefully There is reason to believe that most of the 

stress of moving pullets just prior to egg production is m the handling 
Transporting is a less senous hazard. Handlmg alone will cause the 
pullets to lose 2 or 3% of their wei^t, and it creates a stress Catch 
the birds by both feet Do not pick them up by their wmgs Place 
them gently m the coops, and remove them with the same precaution 

(2) Do not move during hot part of the day Pick a cool day to do the 

moving IVhen the weather is extremely hot, transfer the pullets dur 
mg the cool part of the day, or even better, at 

(3) Tranquilizers To prevent fhghtmess and stress when catchmg the birds, 

tranquflizers may be used to quiet them Several commercial prod 
ucts are on the market 

(4) Blue comb disease The stress created by movmg durmg hot weather 

often precipitates an outbreak of blue comb disease See Chapter 41 
The birds become dehydrated, are listless, and the combs and wattles 
become dark, blue, and dned. Some of the broad-spectrum anti 
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biotics have merit in reducing the incidence of the disease caused by 
moving. One should be fed before and one after moving if blue comb 
may be a factor. 

SELECTING THE PULLETS FOR LAYING 

Regardless of whether the pullets are moved from growing to laying houses 
just prior to sexual maturity, or whether they remain in the same house, some 
selection should be made at this time to remove the inferior birds. It is uneco- 
nomical to house a pullet that shows indications that she will not produce eggs at 
a profit. If the birds are moved at this time, each bird should be individually 
handled. If they are not moved, cull the inferior ones by catching them with a 
hook. Cull the pullets that are: 

runty; blind; 

crippled; injured, 

emaciated; 

Sorting Pullets by Size and Weight 

If pullets were moved to their laying pens at some time during the gromng 
period, they should not be moved from pen to pen at sexual maturity. But if 
they are moved from growing to laying quarters just prior to sexual maturity, 
and there are pens in the house, a sometimes common practice is to sort the birds 
according to size and sexual maturity. About three se^egations ^e made, placing 
the more mature birds in one or more pens, the medium-maturing ones in other 
pens, and the late-maturing birds in still others. There seems to be no scientific 
evidence that this procedure is of value in increasing the egg production of the 
entire group, or for any single group when the birds are placed on littered floors. 
It has not proved of value when birds are simUarly sorted and placed in cages; all 
but the very small produce as many eggs as those ivith other body weights. 

THE “AVERAGE” BIRD 

Unfortunately, practically all poultry management procedures are built around 
flock averages Feed consumption is based on a bird of flock average weight; 
medication is similarly calculated; egg production figures are for the average bird. 
A very small percentage of the birds in the flock are of average weight. The 
remainder are either larger or smaller. These variations ore normal even in the 
healthy flock because there is no strain of birds so uniform that there are no varia- 
tions But one does not realize the variability until he studies the tables for 
broilers as found in Chapter 20. Some maximum and minimum body weights 
are given in Table 15.5, when the average weight of the flock of pulleU is known. 
These figures begin rvith a 1 lb average body weight which would be during the 
growing period. Although variations occur according to the strain of Leghorns 
involved, the figures given are quite typical. 

Individual Administration 

It is not possible nor is it economical, to tij- to feed, medicate, or manage birds 
on an individual basis. Feeding chickens is on a group basis, unlike the feeding of 
large animals such as the cow svher- — 
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TABLE 155 

AVERAGE MAXIMUM AND MINIMUM PULLET BODY WEIGHTS 


Average Flock 
Body Weight for 
Leghorn Pullets 


Approximate Extremes in Individual 
Body Weight in a Healthy Flock 


Lb 

Kg 

Lb 

Kg 

Lb 

Kg 

1 

0 45 

1 24 

0 56 

076 

0 34 

2 

0 91 

2 50 

1 13 

1 50 

068 

3 

1 36 

3 78 

171 

2 22 

1 01 

4 

1 81 

5 08 

2 30 

2 92 

1 32 


weight, and milk production of each individual Vaccinations and medications 
also have a similar application in large animals and human beings The best that 
can be done with a flock of chickens is to admmister to the “average” bird Ob- 
viously those that are smaller than average will get more than an adequate 
amount, those that are larger, will receive less But the poultry manager must be 
ever cognizant that these variations occur, and wherever possible, he must make 
adjustments to compensate for them 


FEEDING THE LAYERS 

Althou^ the details of nutrition and feeding are discussed in Chapters 25 
through 36, several items have a specific place m this section 


The Feed 

Selecting the correct laying ration is important Although most poultrymen do 
not have acCMS to feed formulas, there are many tacts available to help them make 
decisions The form of feed (mash, crumbles, and pellets) must be taken mto 
consideration Is phase feeding to be practiced’ Is the daily feed allocation to be 
restacted or conliolled during the laying penod’ What energy and protein con 
tent does the feed contain’ All are important factors to be taken mto considera 
tion when he is plannmg the feeding program 

‘1''= should be 

ration^ ^ ^ ^ fortified, properly balanced laymg 

ration If the buds have been fed on a free-choice basis durmg their 
^omng period there IS little problem in makmg the change, provided 
the form of feed is not ^tered at the same time, i e , changed from mash 
to pel ets But if the puUets have been restacted m their growmg feed m 
take, there may be difficult ,n changmg to the laying feed, particularly 
If the laymg ration is to be seU ted Sodden mcreases in feed consumption 
at the tune laying has just begun will cause mcreases in body weight that 
are greater than normal This is to be discouraged Under such circum 
stances it is better to mcrease gradually the daily feedmgs of laying mash 
Increase the feed allocation at the rate of 1 lb (454 gm) per 100 pullets 
per day until they are on full feed 


Lights important At about the time the change from the growing ration 
to the laymg ration is made, the length of the light day must be m 
creased The two procedures should comcide Do not aUow an increase 
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in feed consumption at this time unless there is also an increase in the 
total hours of light (natural and artificial) the pullets receive. An in- 
crease of feed without an increase of light will cause the birds to put on 
too much weight. An increase of light without an increase of feed will 
not allow the pullet to gain enough weight during this period, and egg 
production will suffer. See Chapter 18. 

Don’t forget coccidiosis: When mature pullets reach the age of 21 to 22 
weeks, they should have developed immunity to coccidiosis through a 
program of coccidiostat removal or by other means. But be careful. 
Laying feed does not usually contain a coccidiostat; if the growing feed 
contained this ingredient, and the laying feed doesn’t, and the birds do 
not have full immunity, an outbreak of coccidiosis may occur in the lay- 
ing quarters. At this age, the disease may prove disastrous; egg produc- 
tion will be delayed, and a less than normal number of eggs will be 
produced. 

Feeding calcium carbonate: Growing feeds contain only enough calcium fo 
support growth and bone development; they do not contain enough for 
maximum egg production. Consequently, there has to be more calcium in 
a laying ration than in a growing ration. However, a common practice has 
been to feed varying amounts of calcium carbonate (oystershell, etc.) 
near the end of the growing stage at about 16 to 18 weeks of age. The 
purpose has been to supplement the growing ration in order to build up 
a reserve of calcium in certain bones of the bird from which it can draw 
for the production of early eggs. This practice is not recommended. Wait 
until seven days prior to the start of egg production before increasing the 
calcium. A slight delay is better than feeding too early. As most laying 
rations have an adequate amount of calcium for egg production and body 
maintenance, and because the birds are changed to a laying ration about 
a week before egg production begins, the free-choice feeding of calcium 
is seldom necessary for more than two weeks. 

Laying Feed Allocation and Body Weight 
For maximum egg production during the laying cycle it is essential that the bird 
maintain a body weight that is congruous with her particular strain. These 
weights vary; some strains are naturally heavier than others, the difference being 
due to the genetic makeup of the line. Genetic breeders should bo consulted 
about their recommendations for optimum weights during the egg-production 
period. 

Because egg-type strains produce eggs so rapidly and use a great deal of their 
nutritional intake for egg production, in most instances body weight seldom gets 
too great. But factors other than egg production influence body weight, and on 
occasion it may be necessary to restrict the feed intake if body weight is e.’ccessivc 
during the laying cycle. Some genetic breeders have schedules for feeding under 
such circumstances. Sec Chapter 35. 

Weighing the daily feed allotment; Regardless of whether or not laying feed 
restriction is practiced, it is essential that daily feed consumption be 
known. This will require weighing the daily feed allocations, and keeping 
a record. At least once weekly, convert the daily feed consumption on the 
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basis of “feed consumed per 100 pullets per day ’’ This is a standard 
index used throughout most of the poultry industry (Note Some 
countries use “ounces of feed consumed per bird per day ”) 

Watch for a drop m feed consumption A precursor of flock trouble often 
IS a drop m daily feed consumption For this reason a record of daily 
feed intake is much better than one for a longer period One can spot 
difficulties sooner 

Feed wastage The feed cost of producing a dozen eggs is one indication of 
how well management is doing Everything that contributes to reduced 
costs must be routinely considered Feed wastage is m this category, and 
a careful observation of the hen house must be made regularly to prevent 
it from becoming a feed cost item 

MANAGING THE LAYING FLOCK 

The day to-day management of the laying flock on a littered, slat, or part-slat 
(or part v/ire) floor taxes all the ability of most poultrymen It is during the 
penod of egg production that profits are made or lost Maximum egg production 
IS essential, and the value of daily flock care cannot be overemphasized 

Litter Management 

Although one should not be involved with a coccidiosis-control program during 
the laying penod, the condition of the litter should be watched Do not allow it 
to become wet Too little moisture ts better than too much for hen comfort But 
dustiness is to be avoided, chickens do not breathe well m such an atmosphere, 
and are more subject to respiratory ailments In the environmentally conttoUed 
house, correct the air intake and exhaust to maintain good house and litter 
conditions 

Avoid Stresses 

Difficulties arise when something happens to bring about a condition in the 
poultry house that is other than optimum The weather is continually variable, 
and proper ventilation of the building to offset outside climatic conditions cannot 
be overemphasized In many instances disease is a disastrous consequence of poor 
management Follow a recognized vaccination program and check blood titers to 
determme whether immunity has developed Be on the outlook for vices Canni 
balism and hysteria can rum a good group of pullets Take preventive measures 
before trouble begins See Chapters 14 and 41 
Lighting Programs 

To stimulate the production of eggs, light roust be supplied either by natural 
dayb^t, by artificial bght, or by both Full details for various hghtmg programs 
are given m Chapter 18 The detads are too great for repetition here, but the 
following are routines of importance 

(1) Clean the li^t bulbs regularly A good practice is to clean one third of 

the bulbs and reflectors each week 

(2) Replace bumed-out bght bulbs daily 

(3) Watch the length of the light day As daylight hours mcrease or decrease, 

the penod of artificial b^tmg must be adjusted accordmgly 
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(4) Do not decrease the total light day during the laying period. The light 

day must remain constant or increase as the production year 
progresses. , 

(5) Be sure the light intensity at floor level is correct. Either too little or 

too much light is to be avoided. Use a light meter if in doubt. 


Nests 

With conventional nests, provide one nest “hole” for every four pullets in the 
house. If this number is not provided at the peak of egg production, some pullete 
\vill be forced to lay on the floor, and may continue the habit when production is 
lower and not as many nests are needed. 

Time of day eggs are laid: Egg production is not uniform throughout the 
hours that light is available. Although time of egg laying is not associated 
with the type of house, type of nest, density of the birds, or ambient 
temperature, the time of first light in the morning does produce an fflect. 
Pullets will start laying eggs about one or two hours after the light is 
bright. The proportion of eggs laid during each hour thereafter is given 
below: 


Hour after bright 
light begins 
1 

2,3 

4,5 

6,7 

8,9 

10,11 


% daily total 
of eggs laid 
Few 
40 
30 
20 
10 
Few 


Close the nests at night: To prevent pullets from remainmg “" the nests 
overnight, any birds found on them at the end of the day should be re- 
moved, and the nests closed. Be sure to open them in the morning before 
the birds are ready to lay. Having nests empty when not needed at night 
will keep the litter cleaner, help prevent broodiness, and keep the eggs 

cleaner. , , 

The egg pickup: Market eggs should be gathered at least three times a day 

durSr cool weather four times during hot weather. Egg breakage wiU be 
mdTcId if therete few eggs in the nest at any period of the day. Do not 
leave eggs in the nest overnight. Pick up any remainmg eggs when the 

" Eg^Siould bf i^iLTed o“m^^ than in baskete or buckets, ^is 

avofd^ Le handling, thus reducing breakage. When automatic egg gather- 
“nreoMpment is uL, keep the pickup belt dean and remove eggs to Bate 
^ so^L they reach the collecting room. Always hold or pack eggs with 
the small end do%vn. 


Oiling Market Eg^ 

When eggs are to be washed several 
the time they are removed from the 
Chapter 17. 


hours after gathering, they may be oiled at 
nest to facilitate the washing process. See 
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Cooling Market Eggs 

As soon as eggs are laid, their quality should be preserved by cooling Some 
means of refrigeration is necessary on most poultry farms Any laymg house of 
size should have a refrigerated room where the temperature may be kept at 
optimum See Chapter 17 

Broodmess 

Broodiness, an inherited factor, was quite common to many strains of chickens 
a few years ago Today, however, the genetic factor has been elimmated from 
practically all Leghorn hnes, but some broodmess may be evident m those birds 
producing brown shelled eggs Small cages, with a wire or slat floor, may be con 
structed in the poultry house When broody hens are removed from the nests and 
placed m these, the broody instinct will disappear m two or three days, and the 
pullets may be returned to the floor Supply feed and water to those birds m the 
broody coop When the birds are on all slat or all wire floors, broody coops will 
not be required 

How to Prevent Floor Eggs 

Eggs laid on the floor, rather than m the nests, are a costly expense Usually 
they are duty, many are broken, and it is laborious to gather them Pullets must 
be trained to use the nests when they begm to lay Once they lay on the floor it 
becomes difficult to change their habit There are several helps in gettmg the 
birds in the nexts early 

(1) Fence off the comers of the pen Comers are the most likely area for 

a floor “nest ” 

(2) Place the nests m a darker part of the house 

(3) In houses with part slat floors, place the nest sections at right angles to 

the house One end may rest on the slats 

(4) Use darkened nests Cover the upper part of the nest opening, and 

upper part of any back opening, to darken the nests But be careful 
during hot weather This procedure may cause excessive heat in the 
nests 

(5) Open the nests and have nestmg material in them a week before any 

eggs are produced Let the pullets get acquamted with them 

(6) Have an adequate number of nests No pullet should be required to 

lay on the floor because she cannot find an empty nest 

(7) Keep the nesting material clean and ample 

(8) Sometimes roll away nests prove difficult, as the nest floor is usually 

wnre, and the birds may refuse them at first Often covering the wire 
with coarse straw or a nest pad for the first week or two will induce 
the pullets to lay in the nests rather than on the floor 


Culling 

Indmdual unproductive and inferior pullets should be removed from the pens 
during the laymg period Usually it is unwise to believe that these will be able 
to produce a profit Remove the birds with a hook about once a week Do not 
catch the entire group to remove the culls Such handlmg generally will reduce 
egg production m the entur flock 
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Sanitation and Medication 

Maintain a strict sanitation program Keeping things clean is of vital importance 
to a profitable flock See Chapter 44 Medicate when necessary and as soon as 
possible Delays in treating the flock can be costly See Chapter 41 Keep flies 
under control 

Records 

Mamtain adequate records What has gone on in the past should be a guide to 
future management procedures But do not keep too many records Record only 
data that will answer the major questions Too many figures are confusing It is 
better to have a few facts, and understand them well, than to become over 
whelmed with a maze of statistics 

Compare your weekly production figures with known standards for the strain 
mvolved Just knowing the weekly egg production for the flock is not enough, 
it should be compared with a standard figure for a flock of the same age Only 
then will the poultryman know whether his flock is good, average, or poor See 
Chapter 23 

ECONOMICS OF EGG PRODUCTION 

There are many factors associated with the economics of egg production AU 
involve cost management Mortality, feed cost, labor expense, overhead and 
management costs, egg production, egg quahty, contract egg production, and 
many other factors are mvolved with the cost of producmg a dozen eggs These 
are all discussed in Chapter 17 and should be studied thoroughly by the poultry 
man who is keeping his layers on the floor 



CHAPTER 16 


Breeding" Management 


Keeping birds for the production of hatching eggs involves practices necessary 
for the production of commercial market eggs as well as those needed to get eggs 
that are fertile and that will hatch well Many of the management practices given 
m Chapter 15 (LAYING MANAGEMENT) will not be repeated m this section, 
therefore that chapter should be read first 

Deflmtion of Housmg and Equipment Umts 
Most recommendations for floor space and equipment requirements are given 
on a per bird or per pullet basis As the two terms have somewhat ambiguous 
meanmgs, they must be accurately defined as used m this text 
Per bird basis A bird refers to a male or a female 
Example “Allow two square feet of floor space per bird m the laying 
house ” This means that each male and each female is to get two square 
feet 

Per pullet basis The term pullet is used when there are only pullets m the 
pen, or when there are cockerels and pullets m the pen In this book the 
unit recommendation for floor space and equipment need is given on the 
basis of pullets only, the requirement for the cockerels is not given, as it is 
incorporated m the pullet requirement 

Example "Allow 3 sq ft of floor space per pullet m the breedmg pen ” 

If there were 500 pullets and 50 cockerels m the breeding pen, the floor 
space requirement would be 1500 sq ft (500 X 3), and this would allow 
enough floor space for both pullets and cockerels 

PERMANENT BREEDER QUARTERS 

The permanent breeder quarters are those m which the cockerels and pullets are 
Kept during the laying period of the females, and during which time fertile eggs 
are produced 

Biological Isolation 

Most breeding birds are now subject to some type of di^**^*^ free program 
PuUorum disease, Mycoplasma Gallisepticum. Mycoplasma Synoviae, and others 
are examples of such diseases, and the buds must be kept free of any pathogenic 
organisms specific to these diseases Isolation of the flock or flocks must be com 
plete to prevent entrance of the diseases from the outside Use separate person- 
nel, and they must shower and put on clean clothing before entering the premises 
For complete details see Chapters 13 and 41 

Brood-grow lay System 

With this system, the permanent breedmg quarters also are used for broodmg 
and growing Once the chicks arf placed m a house, they never leave it There is 
no movmg and this procedure elimmates a lot of the stress caused by transferring 
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Dirds from house to house, and reduces the incidence of “breaks” from MG and 
MS 

Brood-grow System 

Certam breeding birds, particularly the egg type strains, are often brooded and 
>rown in the same house At 18 to 21 weeks of age they are transferred to the 
breeding quarters However, the stress of moving at this age is hazardous, as it oc 
curs just prior to the onset of egg production— a critical period, when MG or MS 
breaks most often occur 

Grow-lay System 

This IS a popular system on farms where there are brooding facihties capable of 
keeping the birds to 10 weeks of age m the brooding house The buds are moved 
to the permanent laying house at this age, when the stress of moving is less hkely 
to cause an MG or MS “break ” 

The Breeder House 

The floor of the breeder house is preferably of concrete, because it is more sani- 
tary and easier to clean However, dirt floors are used in many locations where 
the soil IS sandy, dry, and porous House style, ventilation, and automation are 
important to the type of bmlding bemg used today More and more poultrymen 
mcorporate environmental control m a light proof house because it is necessary to 
regulate the length of the light day to mamtain satisfactory egg production 
Floor space It is customary to give breeding birds more floor space than 
laymg birds Because of the many types of floors and the variation m the 
size of the breeders, floor space requirements vary greatly as shown m 
Table 16 1 

Floor type Although floor space requirements have been given for vnie 
floors in Table 16 1. wire floors for meat type breeders have not been very 


TABLE 16 I 


FLOOR SPACE REOUIREMENTS PER BREEDER PULLET 
(Males included) 


Type of Floor 
Slat (Wire) and 

All Utter Litter<*) All-slat All wire<^l 

Birds Birds Birds Birds 


Type of Breeder 

Sq 

Ft 

Sq 

M 

per 

SqM 

Sq 

Ft 

Sq 

M 

per 

SqM 

Sq 

Ft 

Sq 

M 

per 
Sq M 

Sq 

Ft 

Sq 

M 

per 

SqM 

Mini Leghorns 
Leghorns 
(conventional) 
Medium-size 

1 5 

014 

7 2 

1 25 

012 

S3 

1 0 

0 09 

10 8 

1 0 

0 09 

10 8 

20 

019 

54 

1 76 

0 16 

6 2 

1 25 

0 12 

83 

1 25 

0 12 

83 

egg type 

2 25 

0 21 

4 8 

20 

019 

5 3 

1 5 

0 14 

7 2 

1 5 

0 14 

7 2 

Mini meat type^^^ 
Meat type 
(conventional) 

2,25 

0 21 

4 8 

2.0 

019 

5 3 

1 6 

0 14 

7 2 

1 6 

0 14 

7 2 

3 0 

0 28 

36 

2-5 

0 23 

4 4 

2.0 

019 

54 

20 

0 19 

64 


(1) v^ppro»JIMlfly eoSfesUU 40‘^UUer 

(2) Or pUsllc-type floor* See neit p*ragr«ph recard^I precaution* 

(3) Mini meet type fenule* meted vrtth convenUon*X-d*e laelel 
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satisfactory Sloping the wre is of some help The difficulty lies m the 
fact that birds do not mate well on nirc, some fertility will be sacrificed 
This IS true even for lighter breeds, but the reduction is not as great as for 
meat type birds Fertility will drop about 2 to 3% with Leghorns and 5 to 
7% with meat type breeds Vihen wire is used as the only floor matenal, 
plenty of supports should be used to keep the wire rigid and even Use a 
heavy-gauge wre A plastic matenal is now available to replace the wire 
It IS said that better fertility results with plastic 
h'afercr space The requirements for watcrer space arc given m Table 16 2, 
and are on a bird basis, that is, the figures given arc for each male and each 
female m the pen dunng periods of maximum water consumption 


TABLE 16 2 


WATEnER SPACE REQUIREMENTS FOR BREEDER BIRDS 



Space per B rd 


Number of Birds per 






Automatic 

Dnp 

Tjrpe of Breeder 

Trou^^*^ 

In 

Cm 

Pan<'> 

Cup 

Valve 

Mmi Leghorns 

0 60 

1 3 

66 

30 

20 

Leghorns (conventional) 

0 75 

1 9 

55 

25 

17 

Medium-size egg type 

0 85 

22 

47 

20 

13 

Mmi meat type 

0 85 

22 

47 

20 

13 

Meat type (conventional) 

1 00 

25 

40 

15 

10 


U) spice «n on« tide o( trou(h only 

(2) Fine tpproslmitely ten Inchet (2S 4 era) In dUmeter 


Nests Provide 1 nest for each 4 pullets in the breeding house Nests for 
meat type birds should be slightly lai^er than those for egg type 
Light Adequate hours of light each day are a requisite for maximum hatch 
ing egg production as well as for commercial egg production A complete 
discussion on light is given in Chapter 18 

WHAT SHOULD HAVE BEEN DONE 

The abibty to breed pullets to produce a large number of fertile eggs \vith high 
hatchabihty is determmed m part by the quality of the males and females at the 
time egg production begins These thmgs should have been done dunng the grow 
mg penod (see previous chapters for details) 

(1) Proper vaccination Vaccination procedures are different for breeding 

birds than for commercial laying birds Be sure the proper vaccina 
tions have been made, and that blood titers have been conducted to 
determine immunity 

(2) Dubbing Dubbing should have been done when the birds were one 

day old 

(3) Debeaking It is advisable to debeak female breeders If they were not 

debeaked at a younger age, debeak them just pnor to egg produc 
tion Males, too, may l^ive to have their beaks cut back sbghtly at 
this time 
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(4) Males toe clipped. Cockerels should have had their inside and back 

toes clipped at one day of age. If not, cut off the toenails of those 
same toes at this time. 

(5) Males dewattled: Dewatthng should have been done when the cock- 

erels were 12 to 14 weeks of age. Do not dewattle just pnor to the 
times the males are mated, as it reduces early fertility. 

(6) Six-to-eight-week selection pressure- Meat-type Imes usually requue 

the removal of a certain percentage of the smaller males at 6 to 8 
weeks of age, and sometimes a portion of the females. Generally, 
there is no such selection for egg-type Imes at this age. 

(7) Mature selection pressure Just prior to the onset of female egg pro- 

duction, the males and females of poor quality should be removed 
from the flock. It may also be necessary to remove some of the 
males at this time, to bnng them to the desired ratio of males to 


females. 

(8) Sexing errors removed Sexing errors should have been removed at 

about eight weeks of age. Make another final check at housmg time. 

(9) Males with females The males should have been with the females sev- 

eral weeks prior to the time they reach sexual maturity If it is nec- 
essary to place them together just before the pullets begin egg pro- 
duction, the males should be placed in the pullet pens late m the 
afternoon. This allows but a short period for fighting. By next 
morning the males should be qmte docile The males may be given 
a tranqmhzer. This will calm them for a period of about 24 houK. 

(10) Immunity to coccidiosis Through some process, in^umt^o coccidi- 

osis should have been established in the breeder flock ejP®- 

cially important, susceptible birds should not be in the breeding 
pens when egg production starts 

(11) Freedom from internal parasites It worms were P>-“ent the 

growing period, a good program of erad.rat.on should have been 
consummated, allowing the birds to start them breeding penod 


(12) Mlne'^^iue' and MS-negat.ve Breeders, m most instances should 

have been on a program of eradicating one °; b°th of these dis 
eases Make another blood test just pnor to egg production. 

(13) S(ood.test forp««o™m disec^ “uhr^htuldVe bl”oS 

be corrected once the bu^ ^^ogSl^'iSing'the groiving 

^ ''“^enL'^should hfve befn one that produced a specified body weight 

Theabo^mwtvTSrm^na^^^ 

KliSr ori: ^’’urb^uttlln^ tVlp. a ll-.cek.o.d bud. 
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IMPORTANCE OF BODY ITEIGHT 

Although it would be difficult to classify body weight as the most important 
cntenon of egg size and egg production, it must be given top priority The man 
ager who can control the body weight of his birds during the growing and egg 
production periods has accomplished one of the tncky phases of maintaining a 
flock of breeders 

Mature Female Body Wei^t Important 

The body weight of the meat type pullet is especially important, as meat-type 
lines are bred for fast body growth m the broiler house, and if the pullets are full 
fed durmg their growing period they will be much too heavy at sexual maturity to 
produce their maximum number of eggs durmg their laying cycle Furthermore, 
the body weight of these birds also must be controlled durmg the period of egg 
production There are no set rules, feed allocations must be made on the basis of 
mamtammg a recommended body weight for the particular stram mvolved 
In the past, egg type genetic breeders have suggested full feedmg dunng the 
growmg and laying penods This is possible because egg type birds do not put on 
excess “weight, as do meat-type strams However, some feed restriction dunng the 
growing and laymg penods is now being recommended for some strams of Leg 
horns Although body weight reductions are not as great as with meat type fowl, 
the feed allocations are materially smaller 
The control of body weight of the male follows the pattern set forth for the fe 
male, for it is known that males live belter and produce a higher percentage of 
fertility when their body weight is controlled and reduced One cannot afford to 
let breeding males get too heavy, either dunng the growing or the egg production 
penod 

Response to Correct Mature Body Weight of Breeder Females 
Controllmg growth weight of breeder females (and males) so that they reach 
sexual matunty with good body fleshing but without excess fat produces the fol 
lowmg effects The response is greater with meat-type than with egg type birds 

(1) Onset of egg production is delayed 

(2) The first eggs are larger 

(3) Egg production during the laymg cycle is mcreased 

(4) More hatching eggs are produced dunng the laying year mamly because 

of the larger egg size 

(5) Laymg house mortahty IS reduced 

(6) The feed cost of growing a pullet to sexual matunty is usually lowered 

(7) The feed cost of producmg a dozen hatchmg eggs is reduced 

(8) The fertility of the hatching eggs IS mcreased 

(9) The hatchability of the hatchmg eggs is improved 

Weighing Birds Ehinng Laying Penod 

Using the procedure outlined for growing birds, the breeder females should be 
sample weighed once every four weeks dunng the laying cycle Wei^ approxi 
mately 10% of the pullets m each pen, or from vanous areas of the house Weigh 
a sample of the males too 
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Body Weight Recommendations 

Although each line of breeding birds will have a different weight, and each ge 
netic breeder will have a weekly weight guide indicative of his particular hne of 
birds, Tables 16 3, 16 4, and 16 5 probably represent weight averages for meat- 


TABLE 16 3 

AVERAGE FLOCK BODY WEIGHTS FOR LEGHORN BREEDERS^’^ 


Weeks 

Flock age 

Days 

Female^^^ 

Lb Kg 

Lb 

Male<3> 

Kg 

7 

43-49 

1 25 

0 67 

1 60 

0 73 

8 

50-56 

1 48 

0 67 

1 80 


9 

57-63 

1 70 

0 77 

1 99 


10 

64-70 

1 91 


2 16 

0 98 

11 

71-77 

211 

0 96 

2 32 

1 05 

12 

78-84 

2 30 

1 04 

2 47 

1 12 

13 

85-91 

2 48 

112 

2 61 

1 18 

14 

92-98 

2 64 

1 20 

2 74 

1 24 

15 

99-105 

2 78 

1 26 

2 66 

1 30 

16 

106-112 

2 90 

1 32 

2 98 

1 35 

17 

113-119 

3 00 

136 

3 09 

1 40 

18 

120-126 

3 XO 

1 41 

3 20 

1 45 

19 

127-133 

3 19 

1 45 

3 31 

1 50 

20 

134-140 

3 28 

1 49 

3 41 

1 55 

21 

141-147 

3 37 

1 63 

3 51 

1 69 

22 

148-154 

3 45 

1 56 

3 60 

1 63 

23 

166-161 

3 53 

160 

3 69 

1 67 

24 

162-168 

3 60 

1 63 

3 78 

1 71 

25 

169-176 

3 67 

1 66 

3 86 

1 76 

30 

204-210 

3 92 

178 

4 20 

1 91 

40 

274-280 

4 02 

2 83 

4 63 

210 

50 

344-350 

4 11 

1 86 

4 78 

2 17 

60 

414-420 

4 17 

1 89 

4 87 

2 21 

70 

484-490 

4 23 

1 92 

4 96 

2 25 

80 

664-560 

4 29 

1 95 

5 04 

2 29 


(1 ) For the production of commercial pullets 

(2) Medium-size strain of parent Leshotns 

(3) Small-size strain of Lechoms Generally the male parent lines are smaller than the fe- 
male parent lines 


type, medium size, and egg type breeders dunng the growing and laying penods 
liemcmber, to achieve these weights some type of feed control usually ^Mll be ncc 
essary Full feeding would produce weights far m excess of those recommended, 
particularly with the meat type lines 

RATIO OF MALES TO FEMALES 

Too many males m the breeding pen reduce fertility, as do too few The correct 
ratio of males to females depends on the t>pe and size of the birds in\oUed, and 
is defined on the basis of the number of cockerels per 100 pullets Although tlie 
figures given m Table 16 G are those usually recommended, a few extra males 
should be placed in the pens at the time the birds are mated to allow for some 
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TABLE 164 


AVERAGE FLOCK BODY WEIGHTS FOR MEDIUM SIZE BREEDERS^ ^ 


Weeks 

Flock Age 

Days 

Female 

Lb 

Kg 

Male<2> 

Lb 

Kg 



1 55 

070 

2 10 

0 95 



1 75 

0 79 

2 31 

1 05 


57-63 

1 94 

0 86 

2 52 

1 14 

10 

64-70 

213 

0 97 

2 74 



71-77 

2 31 

105 

2 95 

1 34 


78-84 

2 49 

113 

3 16 



85-91 

2 66 

1 21 

3 38 

1 53 


92-98 

2 83 

1 28 

3 59 


15 

99-105 

2 99 

1 36 

3 80 


16 

106-112 

315 

1 42 

4 02 

1 82 


113-119 

3 30 

1 50 

4 23 


18 

120-126 

3 44 

1 56 

4 44 


19 

127-133 

3 58 

1 62 

4 66 

2 11 

20 

134-140 

3 71 

1 68 

4 87 


21 

141 147 

3 83 

174 

5 08 

2 30 

22 

148-154 

3 95 

1 79 

5 30 

2.40 

23 

155-161 

4 06 

1 84 

5 44 

2 47 

24 

162 168 

4 16 

1 89 

5 56 

2.52 

2o 

169-175 

4 25 

1 93 

6 66 

2.57 

30 

204-210 

4 SO 

2 04 

6 01 

2 73 

40 

274-280 

4 73 

215 

6 23 

2 83 

50 

344-350 

4 86 

2 20 

6 42 

2 91 

60 

414-420 

4 98 

2 26 

6 57 

2.99 

70 

484-490 

5 09 

2 31 

6 74 

3 06 

80 

554-560 

5 20 

2 36 

6 88 

3 12 


(1) Produciaebrown-thcUcdccei. 

(3) Not btotben at female* Male lises are usuallr beavirr than female bne* 


early culling and mortality from fightmg There is no reason to believe that the 
type of floor mfluences the ratio, althou^ birds mate better on htter than on 
wire or slats 


PRACTICES NECESSARY DURING PRODUCTION PERIOD 
General management practices for the breeding flock such as sanitation, parasite 
and msect control, and many daily routmes are similar to those for growing birds 
or for those kept on litter for the production of commercial eggs Certain disease 
control blood tests, such as those for puUorum disease, MG, and MS, that are not 
needed for commeraal layers ■ivill need to be made on breeders at about the tune 
egg production begins 

Avian Encephalomyelitis Test of First Hatching Eggs 
Breeder birds should be vacemated for AE dunng the growmg period To deter 
mine whether the vacanation has produced the necessary immunity, several of 
the first fertile eggs laid by the flock should be submitted to a laboratory for an 
immunity test See Chapter 41 
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TABLE 16 5 

AVERAGE FLOCK BODY WEIGHTS FOR MEAT TYPE BREEDERS^*^ 


Weeks 

Flock Age 

Days 

Female 

Lb 

Kg 

Lb 

Male(2) 

Kg 

7 

43-49 

2 57 

1 17 

2 98 

1 35 

8 

50-56 

2 75 

1 25 

3 27 

1 48 

9 

67-63 

2 94 

133 

3 57 

1 62 

10 

64-70 

313 

142 

3 86 

1 75 

11 

71-77 

3 32 

1 51 

4 16 

1 88 

12 

78-84 

3 51 

1 59 

4 45 

2 02 

13 

85-91 

3 70 

1 68 

4 75 

2 15 

14 

92-98 

3 89 

1 76 

5 05 

2 29 

15 

99-105 

4 08 

1 85 

5 34 

2 42 

16 

106-112 

4 27 

1 94 

5 63 

2 55 

17 

113-119 

4 46 

2 02 

5 93 

2 69 

18 

120-126 

4 65 

211 

6 22 

2 82 

19 

127-133 

4 84 

2 20 

6 52 

2 96 

20 

134-140 

5 03 

2 28 

6 81 

3 09 

21 

141-147 

5 22 

2 37 

7 11 

3 22 

22 

148-154 

5 40 

245 

7 40 

3 36 

23 

155-161 

5 60 

2.54 

7 70 

3 49 

24 

162-168 

6 78 

262 

8 00 

3 63 

25 

169-175 

5 94 

2 69 

8 20 

3 72 

30 

204-210 

6 38 

2 89 

8 72 

3 96 

40 

274-280 

6 68 

3 03 

9 00 

4 08 

50 

344-350 

6 98 

3 17 

9 28 

4 21 

60 

414-420 

7 29 

331 

9 67 

4 34 

70 

484-490 

7 46 

3 38 

9 85 

4 47 


(IJ BroUer breeder parent* 

(2) Male weights are for male of male meat line they are greater than for brothers of a fe 
male in column for female 


TABLE 16 6 


RATIO OF MALES TO FEMALES IN BREEDING PENS 


Male of Mating 

Female of Mating 

Mating Producers 

Males per 
100 Females 

Mml Leghorn* 

Leghorn (conventional)* 

Commercial mini 

Leghorn pullet 

8 

Leghorn 

Leghorn (conventional) 

Commercial Leghorn 


(conventional) 


pullet (conventional) 

8 

Medmm-sizc 

Mcdium-sjze 

Commercial medium*size 
pullet (brown eggs) 

9 

Meat t> pe male line 

Mini meat ijpc 

Commercial broilers 


(contrnllonal) 

female line 


G-7 

Meat t> pe male line 

Meat Ij pe female 

Commercial broilers 


(conventional) 

line (conventional) 


n 


*One method of making this mating 
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Other Tests Dunng Laying Period 

If the breeding flock is to have an MG free or an MS free status, it will be neces 
sary to repeat the speafic blood serum tests for these two diseases at intervals of 
four weel4 dunng the penod of hatching egg production See Chapter 41 

Managing on Littered Floors 

Clean and dry litter will be necessary if the breeders are kept on the floor Not 
only will this improve the general health of the birds, but will prevent the feet of 
the pullets from becoming dirty and carrying the dirt into the nests Hatching egg 
cleanhness is important in breeder operations 
Prevent floor eggs Floor eggs usually are dirty, difficult to dean and sani 
tize, and a probable cause of “blowups” in the incubator A high percent 
age of them are broken, resulting m a direct loss There must be a low m 
cadence of floor eggs if the breeding operation is to be practical and prof 
liable The number of cracked eggs should never be over 2% 

Have an adequate number of nests No hen should be forced to lay on the 
floor because there is no nesting space available Pullets seem to want to 
use the nests more if the nest sections are placed crosswse of the house 

Managmg on Slats and Litter 

The poultryman keeping breeding birds, particularly those with meat type lines, 
has enjoyed the many benefits of the slat>and litter house in which slats cover ap 
proximately 60% of the area and litter 40% But there are some management 
problems 

High incidence of floor eggs When the slats are placed at the front and 
back of the house with the littered area m the center, the central area is 
shaded by the slats, being covered with litter, this offers an ideal place for 
a “nest ” A little added effort by the caretaker will be needed when the 
birds first start to lay, to tram them to use the nests Do not put too 
much litter on the floor at first, add more later 
Littered area hard to ventilate Protected on each side by the slats, the 
littered area will not be well ventilated on hot summer days Do not use 
solid supports to hold up the slats, but use wire to increase the air 
movement 

Eggs laid on the slats Some burds will lay eggs on the slats in preference to 
the nests Individual hens seem to lay eggs continuously in one location 
or another, and it is difficult to discourage certain birds from “dropping” 
eggs on the slats Prevention is the best remedy, have the nests open and 
inviting before egg production begins Eggs laid on the slats are seldom 
salvaged, as most of them are broken or eaten 

Managmg on the All-slat Floor 

Most poultrymen keeping meat type breeders have been discouraged with the 
all-slat house Usually fertility is lower, and most of the “floor eggs” laid on the 
slats are broken Leghorn and medium-size breeders seem to be better suited to 
slaU, and many such birds are housed m this type of accommodation Many of 
these houses are now constructed usmg the deep pit principle, thus eliminatmg 
routine removal of the droppmgs 
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Flightiness on slats: Pullets— particularly Leghorns— tend to be more flighty 
on an all-slat floor. They may fly back-and-forth through the house if it is 
not separated by partitions. Light, flexible wire netting may be suspended 
at intervals crosswise of the house. The bottom edge should be loose and 
about 2 ft above the slats to allow room for the birds to walk under it. 
Location of nests: The bottom of the nests should be closer to the floor 
than is the case with littered floors. This will prevent some of the “floor 
eggs,” because the pullets can almost walk into the nests. However, plac- 
ing the nests this low makes it more difficult to gather the eggs; there 
must be a happy medium. When eggs are picked up automatically by a 
belt, this low nest position is no problem. 

Body weight on slats: There is some inclination for birds to get heavier on 
slats than on litter. They seem to exercise less, and the increased density 
of the birds makes it more difficult for them to move about. Both lead to 
increases in body weight. Thus, any feed control program to maintain 
body weight becomes more important when the birds are on slats. 

Mana^g on Wire Floors 

In general, wire floors present a breeder problem. Unless the wire is heavy, 
tight, and well supported so as not to be uneven, the birds will have difficulty in 
mating, and fertility will be reduced. There seems to be no difficulty in the bird’s 
ability to move about on the wire; but if the house is composed of both ndre and 
litter there is preference for the litter, which may cause an undue concentration 
of birds in. the littered area. 

Size of wire mesh: The mesh size of the wire should be 1 in. (2.54 cm) x 
2 in. (5.1 cm). The short dimension should run lengthwise of the house, 
ff possible these wires should be -gauge; Che crosswire should be 
14-gauge. This will give added strength over the supports, and keep the 
wire more even. 

Sloping wire floors: Welded wire fabric is the most practical for houses with 
sloping mre floors. With such fabric the wares running one way will all be 
on top of the wires running the other; the wires are not woven. Place the 
top wires so they run crosswise of the house; eggs will thus roll to the egg 
collecting area more easily. 

There is some evidence to show that birds mate better when the wire is 
sloped, with little loss in Leghorn fertility, and slightly more in heavier 
breeds. 

All-wire floor not for meal-type breeds: Although some experiments have 
shown that meat-type breeders do fairly well on the all-wire floor, field 
evidence indicates that this type of floor is not suitable for commercial 
production. Leg and foot problems in the males and the inability to mate 
well may reduce fertility to a nonprofitable level. 

Wire-floored cages: Many Leghorn breeders are kept in largo cages with 
wire floors. Most such cages are about four feet (1.2 m) deep and six feet 
(1.8 m) wide, holding about 25 pullets and two cockerels. The floor is 
sloped so that the eggs roll to a collection box at the rear, or there is n 
darkened compartment at the back in which the eggs arc laid on tlie wire 
floor. Tlie wire should Iw of a sire similar to that used to cover larger 
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areas of a poultry house, well supported, and tight Although such cages 
are suitable for Leghorn and medium size breeders, they have not proved 
too good for meat type birds 

MANAGING THE MALE FOR HIGH FERTILITY 
Half the germ plasma of the newly hat<died chick comes from the sire, half from 
the dam Therefore the few males m the breedmg pen represent half the mating 
Their importance cannot be overestimated Not only do they produce their half 
of the genes that go to make up the new mdividual, but they are responsible for 
the sperm necessary for hatching egg fertility 

Male Reproduction 

The consistency of male chicken semen is related to the number of mature 
spermatozoa In the early part of the day semen is white and opaque, but as mat 
mgs are consummated, it becomes clear and watery Each ejaculation vanes from 
as low as 0 1 cc to as high as 1 0 cc The number of spermatozoa runs mto the 
millions, yet there seems to be no correlation between the number and the per 
centage of fertile eggs produced Some males are stenle or partially sterile, either 
because of abnormal spermatozoa or insufficient semen production 
Male chickens mate between 20 and 80 tunes a day, depending on competition, 
number of females available, social order, temperature, bght, and many other fac 
tors Males may mate several times a day with the same hen They mate more 
frequently with pullets m the center of the female social order, rather than with 
the more precocious or timid individuals 
It seems to make little difference when matings are made to produce the great 
est fertility, but more matmg usually occurs early m the day Fertile eggs will be 
produced for days after the males are removed from the flock, but if males are re 
moved and new ones added the same day, fertile eggs produced after three days 
will be the result of matmgs by the new males See Chapter 4 

Importance of Male Body IVei^t 

It IS just as important to grow a male of high quality as it is to grow a female of 
similar quality Too often the male is neglected Excessive body weight at matu 
nty must be avoided, growing weight guides for the Ime mvohed must be mam 
tamed See Tables 16 3, 16 4, and 16 5 for suggestions for body weight of grow 
mg and breedmg males 

Cull the Males Often 

Durmg the breedmg period, the males must be carefully watched Any infenor 
buds must be removed with a hook There is proof that males mate with certain 
females, and if a particular male becomes unable to mate, his matchmg females 
will not take another male until he is removed 

Handle males carefully If it becomes necessary to handle males, catch them 
carefully by both legs or both legs and a wmg Many males will be per 
manently injured if only one leg is used to catch them 

Exercise the Males 

Cockerels should be mduced to exercise to prevent theu legs from detenoratmg 
Cockerel feeders create a great deal of exercise, the males must jump to get feed 
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from them. Feeding some grain m the afternoon in the Utter induces scratching, a 
worthwhile exercise. 

Equipment May Cripple Cockerels 

Although the breeder pullets may jump over or move under most of the feeders 
and waterers in the poultry house, males will have difficulty because of their 
larger size Guards over the same equipment may be crippling devices. Place the 
feeders and waterers so that the males may move under or around them, rather 
than try to jump over. 

The Timid Male 

Males set up a social order, as do females. The more timid males must be ade- 
quately provided for. Be sure they are getting enough feed to maintain their rec- 
ommended body weight. If underweight, it will be advisable to add cockerel feed- 
ers to the pen to increase the male feed consumption. Normally, when males have 
access to both conventional feeders and cockerel feeders, they will consume about 
half of their feed from each. 

Enlarged Foot Pads 

Some males will develop enlarged foot pads These often become inflamed, and 
the male will not mate. Wire and slat floors are instrumental in causing an in- 
crease m this difficulty If a male is senously affected, he should be removed 
from the pen; such a bird seldom recovers In a test at Pennsylvania State College, 
fertility in meat-type breeders on a sloping wire floor was 9.2% less than m similar 
birds on a littered floor. It was 4% lower during the second 4-week period and 
nearly 17% lower during the seventh 4-week period. This reduction was partly 
due to the sore foot problem with the cockerels, which got progressively worse. 

Replacing Males in a Fen 

As birds progress throughout the laying cycle there is a natural reduction in fer- 
tility. A serious economic situation may be produced, hatches may become so 
poor as to be unprofitable. The problem is much greater with meat-type breeds 
than with egg-type. Some pouUrymen replace the old males in a flock with a set 
of new and younger ones after about two-thirds of the egg production period is 
over. Although this certainly increases fertility, the procedure is costly, and not 
recommended. Generally the cost of raising a new sot of males does not offset the 
cost of the reduced fertility over such a short penod of time as the last one-third 
of the egg production period. 

Occasionally however, it ^MU be necessary to cull such a high percentage of the 
males in certain pons that there will not be enough left to mamtain high fertility. 
Although not generally recommended, one may have to move males from pens 
where tliore is an excess to pens ^shcrc there arc too few. In most cases any added 
males will not be able to establish a worthwhile place in the male soaal order and 
a great deal of fighting wnll ensue. Many of the added males wil! be crippled. To 
prevent as much of the fighting ns possible, add the males to the pen about one 
hour before dark. 

Males Not Mating 

\\7icn breeder birds are kept in a house with a sbt and litter or a wire and Utter 
floor, males wall hn\o a tendency to remain on iJic slats or wire, ns a sort of 
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“roosting” place Since many of the pullets mU prefer to do their mating on the 

litter ratherVan on the slats or wire, such pullets will not te mated 

males will not leave the slats Feeding a smaU amount of whole gram m the litter 

m the middle of the afternoon will prevent a great deal of this difficulty, ^ it will 

cause the males to get off the slats m search of feed Mating on the litter wiU 

follow 


LIGHTING THE BREEDERS 

Light not only stimulates the production of eggs, but also increases the quantity 
and quality of the semen in the males It is very important that a specified light- 
ing schedule be maintained during the breeding phase In many mstances, artifi- 
cial hght will be needed to supplement the hours of natural dayli^t Conven- 
tional houses require a program different from those used m houses that are 
hght proof (environmentally controlled) Chapter 18 gives these recommendations 

FEEDING THE BREEDERS 

Althou^ feeding is discussed in detail m later chapters, some nutritional factors 
are closely assoaated with management and are best detailed here 

Type of Feed 

The poultry manager must make a feed selection before the birds reach sexual 
maturity He has several choices 

(1) Form of feed Most breeder feeds are available as mash, crumbles, or 
pellets Mash is the predommant recommendation, as it is not gen- 
erally necessary to try to mcrease feed consumption of breeders by 
the use of crumbles, as m the case of broilers Breeders tend to over- 
eat rather than undereat However, to prevent Salmonella, MG, MS, 
and other organisms from gaming entrance to the isolated farm 
through the feed, many poultrymen have changed to pellets, because 
the heat generated m the pelleting process destroys many such organ- 
isms As a further precaution, some primary breeders manufacture 
their own feed and pellets 

(2) Controlled feeding If controlled feedmg is to be practiced during the 
breeding period to maintam required body weights of the birds, spe- 
cial rations may be necessary As an example, feed formulas high m 
protein and low in energy do not lend themselves well to a controlled 
feeding program 

When to start controlled feeding Controlling the feed mtake to com 
pensate for any variations in body weight is the important fea- 
ture of this system of feedmg When the birds are changed from 
the growmg ration to the breedmg ration just prior to the onset 
of egg production, daily feed allocations should be increased 
gradually until the birds are on full feed Contmue giving the 
birds all they will eat until they are two weeks past their peak of 
egg production, then begin to control the daily feed allocation so 
as to produce the desired body w ei^t See Chapter 36 
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(3) Phase feeding Although highly popular with those poultrymen pro- 

ducing commercial market eggs, phase feeding has not been widely 
utihzed by those keeping breeders. But since the economies of hatch- 
ing egg production are becoming more important, application of this 
nutritional concept during the breedmg cycle is gaming. Special ra- 
tions are needed, and the decision to adopt phase feeding must be 
made before the breeder feeds are first fed. 

(4) Calcium in the diet Calcium carbonate in some form should be self-fed 

to breeder pullets beginning seven days prior to the start of egg pro- 
duction, as with laying pullets See Chapter 15. Do not feed before 
this time, as early feeding tends to depress egg production. One week 
after the breeders reach 5% egg production, eliminate the self-feeding 
of calcium carbonate; most of it should be incorporated m the mash 
formula at the correct percentage. The remainder should be fed as 
flaked oystershell. 

(5) Gnf. Insoluble granite grit should be fed to breeders when the feed is 

extremely coarse, when whole or cracked grams are being fed, or 
when the burds have access to htter and feathers. Provide 1 hanging 
tube feeder for each 250 birds m the pen. Feed 1 lb (454 gm) of gnt 
per 100 birds per week. Use the “adult” size of gnt, and do not feed 
free-choice 


HATCHING EGG PRODUCTION 

The only reason for keepmg breeding birds is to produce an abundant number 
of hatching eggs that will produce a high percentage of quality chicks Further- 
more, the hatching eggs must be produced as economically as possible without 
impainng chick quality. A good egg usually means a good chick. 

Hatching Egg Size 

To prevent meat-type breeders from getting fat at the time sexual matunty is 
reached, some form of feed restriction dunng the growing penod must be fol- 
lowed. In some cases, feed restnction durmg growing is used with egg-type birds 
Not only does this reduce body weight, but it delays onset of egg production. 
Controlled lighting programs produce a similar and supplementary reaction. 

Egg size determined by chronological age of pullets Birds of a similar ge- 
netic makeup that are 26 weeks of age, for instance, lay eggs of a certam 
size regardless of when they started egg production. The same would be 
true at any other laying house age. Thus, holding the pullets out of pro- 
duction does not cause them to lay larger eggs; rather, the eggs are larger 
because the birds are older. 

Minimum egg weight for hatching purposes Hatcheries usually set up mini- 
mum weights for the hatching eggs that they will incubate. The weight 
may be different for various lines and breeds. In some cases a lower 
weight IS allowable dunng the first few weeks of egg production tlian is 
allowed later. Regardless of this, large first eggs are essential so that tlie 
poultryman can sell or dehver as many hatching eggs as possible over the 
life of the breeding flock. But it costs more to produce a pullet when she 
is kept out of egg production dunng a longer “growing" penod. Thus 
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there must be a most economical age for the production of fust eggs An 
analysis is given later in this Chapter 

When to start saving hatching eggs There is evidence to show that chicks 
hatched from the eggs laid by a pullet dunng her first two weeks of egg 
production do not live well But after that, eggs may be used for incuba 
tion as soon as they are large enough The minimum size is determined by 
the needs of the hatchery using the eggs and by the size of the bird laying 
the eggs Although the minimum egg weight is variable, the following 
table will give some indication 

Minimum Egg Weight 


Lme of First 12 Weeks After 12 Weeks 

Parent Breeders of Egg Production of Egg Production 

(Oz/'doz) (Gm/ea) (Oz/doz) (Gm/ea) 
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cells; many more loose air cells are produced during the course of handling the 
hatching eggs before they are placed in the incubator. Handle eggs carefully, and 
prevent as much jarring as possible, to prevent the loosening of the air cells. Such 
eggs hatch poorly; many do not hatch at all. 

Preventing Cracked Eggs 

It is surprising how many hatching eggs are cracked during the process of laying 
and getting them to the incubator. A large proportion of the cracking is man- 
made; practically no eggs are laid ivith cracked shells. The desire of the caretaker 
to handle more birds, automation, improper holding containers, too many trans- 
fers, and inexperienced poultrymen contribute to the high incidence of breakage. 
As cracked eggs seldom hatch, and hatching eggs are expensive to produce, the 
economic loss is high on many farms. Sometimes 5% or more of the eggs laid are 
cracked between the nest and the incubator. Two percent is a tolerable maxi- 
mum; 1% is an economic goal. 

Clean Egg Production 

When hatching eggs are gathered from the nest, they should be clean. Debris on 
the shells is unsanitary and difficult to remove. 

Cleaning hatching eggs: Hatching eggs should be cleaned in the poultry 
house before they are fumigated. Do not wash them in the poultry house. 
Rather, sand or buff them in a dry state. It is not recommended that 
hatching eggs be washed at any time. 

Warning: Do not oil hatching eggs. Oiling reduces hatchability. 

Gather hatching eggs often: Hatching eggs should be gathered from the 
nests at least four times a day. In addition to these four collections, any 
eggs in the nests when the nests are closed at night should be picked up. 

Do not leave the eggs in the nest overnight. 

Fumigating Hatching Eggs 

Hatching eggs should be sanitized as soon as possible after they are gathered. 
Fumigation with formaldehyde gas is the most accepted practice. Eggs should be 
fumigated in a cabinet in the poultry house unless they can be delivered to a cen- 
tral location quickly and fumigated as soon as they arrive. 

Remove Cull Eggs in the Poultry House 

In many instances, hatching eggs are not graded for size in the hatchery. This is 
particularly true of those used to produce commercial broiler chicks. However, 
double-yolk, cracked, excessively dirty, ridged, and thin-shelled eggs should be 
sorted out at the time the eggs are gathered. Place them in a separate container or 
on separate egg flats. The remaining eggs may be easily handled in the hatchery 
with pneumatic pickup machines. 

VACCINATING AND MEDICATING 

Although pullets kept for the production of commercial market eggs are seldom 
vaccinated during their laying cycle, the program is different with breeding birds. 

In this case the production of parental immunity in the chicks is of utmost im- 
portance for uniformity of vaccination. To produce a constant degree of parental 
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immunity it will be necessary to revaccuiate the breeder females for Newra^le 
disease and bronchitis at mtervals of 12 iNceks during the laymg penod See Chap- 
ters 41 and 43 


BREEDER FLOCK COST MANAGEMENT 

Probably no phase of poultry production is as dependent on cost management 
as the penod when the breeder flock is producmg hatchmg eggs The age at which 
the pullets lay their first eggs, egg size, length of time the buds are kept m egg pro- 
duction, m-season and out-of-season flock vanations, and usage of hatchmg eggs 
all have theu effect on production cost and profit Undoubtedly these factors are 
of more importance to the flockowner keeping meat ts^ie breeders than to one 
keepmg egg type breeders The mabihty of the meat type breeder to produce a 
large number of eggs, the large amount of feed consumed because of its heavy 
weight, the relatively short egg production penod, and the high salvage value of 
the bud at the end of its laying year matenally affect the economies of hatchmg 
egg production The egg type breeder is kept in egg production for a longer pe- 
nod than the meat type, it is not as greatly affected by chmatic changes, it pro- 
duces more eggs, feed consumption is lower as the result of a smaller size, and the 
salvage I'alue is very small 

Whether hatching eggs are bemg produced by an mdependent poultryman or by 
a contract producer does not mfiuence the need for cost management of the 
breeder flock There must always be a consistent endeavor to keep costs as low as 
possible The effects of several of these factors are shown m the following 
sections 


HATCHtKG EGG PRODUCTION COST 

The cost of producing a dozen hatching eggs is a highly flexible figure Differ 
ences occur m flocks on the same farm even though the management procedure 
for each group is nearly identical One of the causes of the difference is the van 
abihty in the penod of the year in which the breeder replacement chicks were 
started in the brooder, which in turn, alters the seasons m which eggs are to be 
produced The differences are shown m Table 16 7 for chicks hatched during the 
four seasons 

Earplanation of Table 16 7 

Undoubtedly the figures m Table 16 7 are subject to many adjustments, as so 
many factors cause differences Line and breed of buds, length of laymg penod, 
hating program, feed restnction, size of hatchmg e^s, etc , will change the data 
collected from field results It is almost impossible to secure evidence of this sort 
from controlled expenments, too many factors are mvolved Some explanations 
of the items are as follows 

Ag€ at 5% hen-day egg production This is an average age for birds kept m 
conv entional, open-sided houses with a control of feed intake and a neces 
sary b^tmg procedure durmg the growing penod 

Age at first hatchmg e^s This age would depend on the mmimum size re- 
qmrement of the first hatchmg e^ But the difference between age at 
fust eggs and age at first hatchmg would be similar, smce it is based 
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TABLE 16 7 


VARIATIONS IN BIRD BEHAVIOR ACCORDING TO SEASON CHICKS ARE HATCHED 
(For conventional, open-sidedhouses) 




Leghorn Breeders^'^ 



Meat-type 

Breeders^^^ 


Spring 

Summer 

Pall 

Winter 

Spring 

Summer 

Fall 

Winter 


Month in Northern Henusphere^^J 
F-M-A M-J J A-S-O N-D-J 

Month in Northern Hemisphere^^^ 
F-M-A M J-J A-S 0 N-D J 

Age at 5% hen-day 
egg production (wk) 

22 

22 

22 

21 

23 

24 

23 

22 

Age at first hatching 
eggs (wk) 

25 

25 

25 

25 

26 

26 

26 

26 

Length of egg pro- 
duction period (wk) 

51 

52 

51 

49 

39 

41 

38 

36 

Number of hatching 
eggs produced 

193 

194 

190 

182 

136 

144 

130 

122 

Hatching eggs as % 
of total eggs laid 

87 

87 

86 

84 

94 

95 

93 

90 

Average egg weight 
(oz/doz) 

23 7 

23 8 

23 6 

23 3 

25 3 

25 4 

25 2 

24 9 

Average egg weight 
(gm/each) 

56 0 

56 2 

55 8 

66 J 

59 8 

60 0 

59 5 

58 8 

Feed per dozen eggs 
(males mcl ) (lb) 

4 21 

4 20 

4 22 

4 26 

7 32 

7 31 

7 34 

7.44 

Feed per dozen eggs 
(males tncl ) (kg) 

1 91 

1 91 

1 91 

/ 93 

3 32 

3 32 

3 33 

3 37 


(1) 52 weeks of Uy, ail hatching months 

(2) 41 weeks of lay for M*J*J hatch 39 weeks for P»M*Aand A*S*0 hatch, 57 weeks for N W hatch 

(3) Months must be reversed In Southern Hemisphere 


on the relationship between egg size and the chronological age o£ the 
pullet. 

Length of egg production period Out-of^season flocks cannot be kept m 
profitable hatching egg production for as long a period as in-season flocks. 
Although the difference is slight for egg-type strains, it is considerable in 
the case of meat-type lines. 

Pullet Groiving Costs 

One of the important costs incurred in the production of hatching eggs is that 
of raising the sexually mature pullet plus the matching cockerel. This cost must 
be amortized over the egg production period on the basis of a constant value per 
dozen hatching eggs. Thus, any reduction in the growing cost will reduce the ex- 
pense of producing a dozen eggs. 

In Chapter 14, Table 14.6, the cost of raising a pullet to 20 weeks of age is 
given. These figures may be used as the base from which to arrive at the cost of 
producing a breeder-type female with the male growing costs included. These 
costs arc shown m Table 16.8 for periods through 20 weeks of age and through 
23 weeks of age; the latter is of importance when the growing costs are capitalized 
after the birds reach sexual matunty. 

Cost of Producing a Dozen Hatching Eggs 

Estimated costs of producing a dozen hatching eggs from Leghorn, medium- 
size and meat-type breeder replacement females, with male costs included, are 
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TABLE 16 8 


COST TO RAISE A MATURE PULLET {MALE INCLUDED) 
(In US dollars) 


Leghorn Pullet 

Medium-size Pullet 

Meat type Pullet 


Cost 

Cost 

Cost 

Cost 

Cost 


through 

through 

through 

through 

through 

20 Wk 

23 Wk 

20tVk 

23 Wk 

20 Wk 



Ease pullet cost to 20 wk 





$211 

$2 11 

of age (See Table 14 6) 

$1 39 

$1 39 

$1 56 

$1 56 

Proportionate male cost 
to 20 wk of age 
Bloodtestmg, cullmg, and 

016 

016 

0 24 

0 24 

0 32 

0 32 



other costs at 20 wk of 
age (male incl ) 

0 24 

0 24 

0 26 

0 26 

0 33 

0 33 

C<st to keep pullet from 







20 through 23 wk of 
age (male included)* 


0 38 


0 46 


0 57 

Total cost per pullet 






$3 33 

(male included) 

$1 79 

$2.17 

$2.06 

$2 52 

$2 76 


*Va)Tie of etct lud pnor to 24 we«ks credited to * crowiss** costs 


given m Table 16 9 Naturally these costs will vary according to the pnee and 
quality of the feed, number of hatching eggs produced, pullet growing cost, mor* 
tality, and many other factors 

BEST AGE FOR HRST EGGS FROM MEAT-TYPE BROILER BREEDERS* 

By careful manipulation of the length of the light day and feed mtake, meat- 
type pullets may be brought mto egg production at any reasonable age from 20 to 
30 weeks But it costs more to raise a pullet to 28 to 30 weeks of age than to 


TABLE 16 9 


COST OF PRODUCING A DOZEN HATCHING EGGS 
(!□ U S dollars) 


I^ghom^*^ Medium-size^) Meat type^^) 


Cost Item 

Per 

Pullet 

Per Dozen 
Hatcbmg 
Eggs(*) 

Per 

Pullet 

Per Dozen 
Hatching 
Eggs(*> 

Per 

Pullet 

Per Dozen 
Hatching 
Eegs<‘) 

Pullet growing cost 
(mcludingmale) 
Breeder feed cost'‘°) 
Labor 

Other costs 

Total cost 

$2.17 

3 

0 57 

1 07 

$6 89 

$0155 

0 220 
0041 

0 076 

SO 492 

$2.52 

3 60«) 

0 63 

1 27 

$8 02 

50158 

0 225 

0 039 
0080 
$0 502 

$3 33 

3 68^’) 
0 69 

0 67 

$8 37 

$0 278 

0 307 

0 058 

0 058 
$0 701 


( 1 ) 52 weeks of Ur 
{2) 52 weeks of Uy 

(3) 41 weeks of Uy 

(4) 14 doren hstehloc etc* 

( 5 ) 16 dorenhstchlsc etc*- 

( 6 ) 12 doico hsUMne ecc* 


{7) 77lb(3Skt) 9 C0^4nb (t04)88/kf) 

® *)*/**» <80.088rkt) 

( 10 ) Msle feediacluded. 


■Fron ca article by the zvibor, POULTRY MEAT, May, 1970 
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20 to 22 weeks. The question is: Will the increased number of hatching eggs from 
a pullet kept out of egg production for 28 to 30 weeks compensate for the addi- 
tional cost of keeping the growng pullet for that length of time? 

The main object of delaying egg production of meat-type breeders is so that the 
first eggs will be larger; the bird produces more eggs of hatching size over her pe- 
riod of egg production. 

Table 16.10 shows the costs involved in raising a pullet to various ages between 
20 and 30 weeks, by weeks. The figures include male costs and consider the dif- 
ferences in mortality, feed consumption, labor, and other costs. 


TABLE 16.10 


MEAT.TYPE PULLET GROWING COSTS THROUGH VARIOUS 
WEEKS OF AGE (Male IncluflecI) 

(In U.S. dollars) 


Cost per hive Pullet 


of Age 

Chick 

Feed 

Labor 

Other 

Tbtal 

20 

$0.72 

$0.90 

$0.55 

$0.36 

$2.53 

21 

0.72 

0.97 

0.57 

0.39 

2.65 

22 

0.72 

1.03 

0.69 

0.41 

2.75 

23 

0.73 

1.09 

0.60 

0.44 

2.86 

24 

0.73 

1.16 

0.62 

0.47 

2.98 

25 

0.73 

1.23 

0.64 

0.49 

3.09 

26 

0.73 

1.30 

0.65 

0.52 

3.20 

27 

0.73 

1,37 

0.67 

0.55 

3.32 

28 

0.74 

1.44 

0.68 

0.58 

3.44 

29 

0.74 

1.52 

0.70 

0.61 

3.57 

30 

0.74 

2.60 

0.71 

0.65 

3.70 


Table 16.10 shows that the total cost of growing a pullet (male included) 
through 20 weeks of age is $2.53; through 30 weeks, $3.70, a tremendous 
difference. 

Laying House Costs 

In these computations the females are kept in egg production for nine months 
(38.7 weeks), including the week they attain 5% production; this time is about 
average under commercial conditions. The minimum hatching egg size is 22 oz 
per dozen (52 gm each), and no hatching eg^ are saved until 10% of all eggs laid 
are hatching egg size. 

Total cost to grow the pullet plus the cost involved in the breeding house is sum- 
marized in Table 16.11. 

Cost Per Dozen Hatchings Eggs 

Table 16.11 shows that both early egg production and a delay in the start of egg 
production mean an increase in the cost of producing a dozen hatching eggs. 
Lower egg production and small eggs increase the cost when production begins 
early, but if egg production is delayed too long the additional number of batching 
eggs docs not compensate for the additional cost of keeping the pullet out of pro- 
duction. Compared with the 24th week, it costs 11% more to produce a dozen 
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TABLE 16 8 

COST TO RAISE A MATURE PULLET (MALE INCLUDED) 
(In U S dollars) 


Leghorn Pullet Medium-size Pallet Meat type Pullet 



Cost 

Cost 

Cost 

Cost 

Cost 


throu^ 

throu^ 

through 

through 

through 

20 Wk 

23 Wk 

20tVk 

23 Wk 

20 Wk 



Base pullet cost to 20 wk 
of age (See Table 14 6) 

$1 39 

$1 39 

$1 56 

$1 56 

$2 11 

$2 11 

Proportionate male cost 
to 20 wk of age 

0 16 

016 

0 24 

0 24 

0 32 

0 32 


Bloodtestmg, culling, and 
other costs at 20 wk of 

age (male incl ) 0 24 0 24 0 26 0 26 0 33 0 33 

Cost to keep pullet from 
20 throu^ 23 wk of 

age (male included)* 0 38 0 46 0 57 

Total cost per pullet 

(male included) $179 $2.17 $2.06 $2.52 $2 76 $3 33 

* VajQC of eu$ Uid pnor to 24 we«ks credited to “erowiac * costs 

given m Table 16 9 Naturally these costs will vary according to the pnce and 
quality of the feed, number of hatching eggs produced, pullet grotving cost, mor- 
tabty, and many other factors 

BEST AGE FOR HRST EGGS FROM MEAT-TYPE BROILER BREEDERS* 

By careful manipulation of the length of the light day and feed mtake, meat- 
type pullets may be brought into egg production at any reasonable age from 20 to 
30 weeks But it costs more to raise a pullet to 28 to 30 weeks of age than to 


TABLE 16 9 

COST OF PRODUCING A DOZEN MATCHING EGGS 
(In U S dollars) 
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!0 to 22 weeks. The question is: Will the increased number of hatching eggs from 
i pullet kept out of egg production for 28 to 30 weeks compensate for the addi- 
;ional cost of keeping the growing pullet for that length of time? 

The main object of delaying egg production of meat-type breeders is so that the 
first eggs will be larger; the bird produces more eggs of hatching size over her pe- 
riod of egg production. 

Table 16.10 shows the costs involved in raising a pullet to various ages betiveen 
20 and 30 weeks, by weeks. The figures include male costs and consider the dif- 
ferences in mortality, feed consumption, labor, and other costs. 


TABLE 1610 


MEAT-TYPE PULLET GROWING COSTS THROUGH VARIOUS 
WEEKS OF AGE (Male Inclufled) 

(In U.S. dollars) 


Cost per Live Pullet 


of Age 

Chick 

Peed 

Labor 

Other 

Total 

20 

$0.72 

$0.90 

$0.55 

$0.36 

$2.53 

21 

0.72 

0.97 

0.57 

0.39 

2.65 

22 

0.72 

1.03 

0.59 

0.41 

2.76 

23 

0.73 

1.09 

0.60 

0.44 

2.86 

24 

0.73 

1.16 

0.62 

0.47 

2.98 

25 

0.73 

1.23 

0.64 

0.49 

3.09 

26 

0.73 

1.30 

0.65 

0.B2 

3.20 

27 

0.73 

1.37 

0.67 

0.55 

3.32 

2d 

0.74 

1.44 

0.68 

0.58 

3.44 

29 

0.74 

1.52 

0.70 

0.61 

3.57 

30 

0.74 

1.60 

0.71 

0.65 

3.70 


Table 16.10 shows that the total cost of growing a pullet (male included) 
through 20 weeks of age is $2.53; through 30 weeks, $3.70, a tremendous 
difference. 

Laying House Costs 

In these computations the females are kept in egg production for nine months 
(38.7 weeks), including the week they attain 5% production; this time is about 
average under commercial conditions. The minimum hatching egg size is 22 oz 
per dozen (52 gm each), and no hatching cg^ are saved until 10% of all eggs laid 
are hatching egg size. 

Total cost to grow the pullet plus the cost involved in the breeding house is sum- 
marized in Table 16,11, 

Cost Per Dozen Hatchings Eggs 

Table 16.11 shows that both early egg production and a delay in the start of egg 
production mean an increase in the cost of producing a dozen hatching eggs. 
Lower egg production and small eggs increase the cost when production begins 
early, but if egg production is delayed too long the additional number of hntcliing 
eggs docs not compensate for the additional cost of keeping the pullet out of pro- 
duction. Compared with the 2‘lth week. It costs 11% more to produce a dozen 
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TABLE 1611 


PULI. FT COSTS AND COSTS OF PRODUCING 
ONE DOZEN MEATTYPE HATCHING EGGS 
(In U S dollars) 


Age When 

5% Egg 
Production 
Attained 

PuUet^’J 

Cost 

Net Laying 
House Cost<*> 

Total Cost 
per Pullet 

Total Net 

Cost per Dozen 
Hatchmg Eggs 

20 

S2.53 

$4 87 

$7 40 

$0 654 


2 65 

4 93 

7 58 



275 

4 99 

7 74 



2.86 

5 05 

7 91 



2.98 

511 

8 09 

0 589 

25 

3 09 

515 

8 24 

0 591 

26 

3 20 

5 18 

8 38 

0 594 

27 

3 32 

5 21 

8 53 

0 600 

28 

3 44 

523 

8 67 

0 606 

29 

3 57 

5 24 

8 81 

0 613 

30 

3 70 

5 26 

8 96 

0 623 


(1) Males iaeluded 

(2) ^lalea iseluded Value of naahatehlagetsa a&d talvaee value of flock credited 


hatching eggs vphen egg production begins the 20th week, and 5 8% more when it 
IS delayed until the 30th week 

Recommendation The most economical and profitable age for a flock of 
meat type birds to attain 5% egg production on a hen-day basis is 24 
weeks If the strain produces laige eggs, the week could be the 23rd 

BEST AGE FOR HRST EGGS FROM EGG TYPE BREEDERS 
Studies similar to those mvolving meat type breeders have been made for egg 
t> pe breeders Although egg type, commercial pullets producing market eggs 
should attam 5% egg production when they are about 22 weeks of age, the female 
parent breeders of most egg lines produce smaller eggs Therefore, it is economi 
caHy advisable to delay their onset of e^ production They should reach 5% egg 
production when 23 or 24 weeks of age Such a delay in the start of production 
usually will necessitate controlled feeding and light management dunng the grow 
mg penod 

VARIATIONS IN WEEKLY MEATTYPE HATCHING EGG COSTS* 

The actual cost of producing a dozen meat type hatchmg e^s vanes throughout 
the laymg >ear The figure is high for the fust few weeks of egg production, 
reaches a low level durmg the penod of highest egg production, then increases to 
ward the end of the laymg cycle 

These vanations represent one of the major discrepancies m any analysis of 
meat type hatchmg egg production costs There are several important reasons for 
the vanations 

(1) The number of birds does not remam constant, mortality takes its daily 
toll 

•From an article by the author, POULTRY VEAT, September, 1970 
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(2) The rate of egg production varies each week. 

(3) Feed consumption vanes accordmg to egg production. 

(4) Pullet growmg costs must be amortized over the entne production 

penod. 

(5) The salvage value of the “spent” hen is vanable, yet must be credited to 

egg production costs 

(6) The length of the laymg penod is not uniform; some flocks are sold at a 

younger age than others 

Weekly Cost Breakdoivn 

Table 16.12 shows the variations in the cost of producing a dozen meat-type 
hatching eggs through 41 weeks of total egg production. The average cost in this 


TABLE 1612 


ESTIMATED MEATTYPE HATCHING 
EGG COSTS. BY WEEKS 
(In U S dollais) 


Week 

of 

Egg 

Production 

Hatching Eggs 
Produced by 

1,000 Pullets 
Housed, per Penod 
Dozens 

Total Cost to Produce 
One Dozen Hatching 
Eggs, per Penod 
(Males Included) 

1-4 

250 

$2 18 

5-8 

1417 

0 63 

9-12 

1667 

0 56 

13-16 

1500 

0 57 

17-20 

1416 

0 60 

21-24 

1250 

0 62 

25-28 

1167 

0 65 

29-32 

1000 

0 68 

33 

236 

0 69 

34 

230 

0 70 

35 

219 

0 72 

36 

214 

0 73 

37 

206 

0 75 

38 

195 

0 77 

39 

190 

0 79 

40 

179 

0 82 

41 

173 

0 85 


analysis is $0.67 dunng the 41-\veek egg production cycle. The weekly vanations 
are the important feature; the first month the cost figure is $2.18 per dozen, 
drops to $0.56 between the 9th and 12th weeks, then rises to $0.85 the 41st 
ueok. 

Table 16.12 shows that dunng only two weeks of the egg production penod do 
the birds produce hatching eggs at a cost comparable w ilh the aieragc cost for tlie 
laying penod. These are the 6th and 31st weeks. From the data and analysis it is 
obvious that there is a great difference m the sveekly cost of producing a dozen 
hatching eggs; dunng the weeks of high cost, it is 521^ greater th-an dunng the 
low-cost week's. This is a tremendous sanation, and unless corrections are made 
to relate these facts, decisions regarding proh'em flocks and management factors 
cannot be made intelligently. 
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VARIATIONS IN WEEKLY LEGHORN HATCHING EGG COSTS 

The vmatiom in the weeUy cost of producmg Leghorn hatchmg ^ 

great as mth meat type breeders Differences in rate of lay, length of ‘he produc 
hon period, feed and other costs and salvage value are responsible for more imi 
formRy Table 16 13, constructed on a basis similar to Table 16 12, shows these 
cost changes throughout the laymg cycle The average cost of producmg a dozen 
hatching eggs in this example is $0 48 


TABLE 1613 


ESTIMATED LEGHORN HATCHING EGG COSTS 

(In U S dollan) 


Week of 

Efg 

Production 

Hatching Eg^ 
Produced by 

1 000 PuQets 
Housed per Penod 
Dozens 

Total Cost of Producing 

One Dozen Hatching 

Eggs per Penod 
(M^es Included) 

1-4 

166 

$1 67 

6-8 

1333 

0 47 

9-12 

1500 

0 43 

13 16 

1333 

043 

17-20 

1333 

0 44 

21-24 

1417 

045 

25-28 

1333 

0 47 

29-32 

1317 

049 

33-36 

1310 

0 51 

37-40 

1205 

0 53 

41-44 

1190 

0 57 

45-48 

1130 

0 60 

49-52 

1083 

063 


\VHEN TO SELL THE MEAT TYPE BREEDER FLOCK* 

At the end of the laying penod the meat-type breeder flock must be liquidated 
(sold) By that time egg production has dropped to a low level, hatchabihty is 
lower, and mortality has reduced the number of birds m the flock Obviously, 
each item increases the cost of producmg hatchmg eggs But how long can the 
flock be kept at a profitable level before it is sold’ Few bookkeeping procedures 
will give the answer, and many poultrymen resort to some haphazard method of 
making the determination 

When the breeder flock is sold after the end of the egg production penod, there 
IS a cash return based on the market value of the birds This is a credit to the cost 
of produang hatchmg eggs An equal portion of this income must be credited 
back against the cost of each dozen hatching eggs produced, to get a true picture 
of the cost of produang hatchmg eggs on a weekly basis 
In Table 16 14 the average cost of produang a dozen hatching eggs has been 
calculated from 16 weeks through 50 weeks of production For example, if the 
flock w ere hquidatcd at the end of 20 weeks of egg production it would have cost 
an average of $0 809 to produce a dozen hatchmg eggs to that time If »t were 
hquidated at the end of 41 weeks, the cost of all hatching eggs produced would 

•From an article by the author POULTRY SIEAT July 1970 
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TABLE 1614 

AVERAGE COST OF PRODUCING ONE DOZEN MEAT TYPE 
HATCHING EGGS AND COST DURING 
LAST WEEK OF EGG PRODUCTION 
(In U S doBais) 


Week of Egg 
Production 
the Flock 

Was Sold 

Average Cost of 
Producing One Dozen 
Hatching Eggs 
through Respective Week 

Cost of Producing One 
Dozen Hatchmg Eggs 
Week before the 

Flock is Sold 

16 

SO 934 

$0 863 

20 

0 809 

0 758 

24 

0 744 

0 716 

28 

0 703 

0 689 

32 

0 680 

0 710 

33 

0 677 

0 713 

34 

0 673 

0 720 

35 

0 671 

0 738 

36 

0 669 

0 746 

37 

0 667 

0 760 

38 

0 666 

0 786 

39 

0 665 

0 798 

40 

0 666 

0 829 

41 

0 667 

0 848 

42 

0 668 

0 868 

43 

0 669 

0 889 

44 

0 670 

0 913 

45 

0 672 

0 940 

46 

0 673 

0 969 

47 

0 676 

1 001 

48 

0 679 

1 025 

49 

0 682 

1 053 

50 

0 685 

1 117 


have been $0 667 per dozen The table shows that costs drop from the 16th 
week until the 39th week, then increase 
However, cumulative costs are not the entire answer to the question Obvi 
ously higher costs at the end of the production period are being diluted by lower 
costs at the beginning The cost of producing hatchmg eggs the week before the 
birds are to be liquidated is also given in Table 16 14 Here the venations are 
great For example, if a flock were liquidated at 32 weeks of age the cost the 
32nd week would be $0 710 per dozen, if it were liquidated at 47 weeks of age 
the cost would be $1 001 per dozen the 47th week 
Obviously, there must be a most economical age to sell meat type breeders Be 
cause of vanable costs— pullet growing cost and salvage value of the flock— it is 
impossible to give the exact week when a given flock must be sold to produce eggs 
at the lowest cost, but it is obvious it must be somewhere near the 39th week of 
egg production, which would mean 36 to 37 weeks of hatchmg egg production 
But the 39th week cannot be taken as absolute, no 2 flocks are alike Some are 
better than average, some poorer, thus the most profitable time to sell the breeder 
flock will vary Good flocks, either because of better egg production or better 
hatchabihty, may be kept longer, poorer flocks should be liquidated sooner The 
important thing to keep m mind is that the weekly production costs increase vary 
rapidly at the end of the laying penod, though cost increases for the entire laying 
period are not so pronounced Profits made on the flock during the early part of 
the laymg period should not be unduly diluted by losses the last few weeks 
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Cage Management 


This chapter deals with those procedures necessary to grow and keep egg type 
layers in cages This system of management is not new, although there have been 
numerous changes through the years As early as the 1930's, chickens were kept 
m cages At first, small coops with wire floors and a heating device were used lor 
groiving birds where the weather was mild, laying pullets were “housed in smmi 
units soon afterward The first laymg cages held one bud, sometime later multiple 
bird cages were introduced 

It IS now estimated that from 60 to 65% of all the commercial layers m the 
world are kept m cages Undoubtedly, most of the construction of new laying 
operations involves the cage method rather than the littered floor system 
The success of cages has been due to the ability of the chicken to adapt to a 
small space Innovations to make the birds more comfortable and to reduce the 
labor of canng for the pullets have brought variations in cage systems, but the 
basic pnnciples remain the same There are many cage systems m operation today, 
each varying m some manner from the others To give the recommendations for 
each type or system is impossible, only averages or generalities can be given m this 
short space 

Cages have their advantages and faults Usually pullets m cages have less mor 
tality than those on a littered floor, they are free from coccidiosis, the labor re 
qmrement is less, and the eggs are cleaner However, the initial mvestment per 
bird may be greater than when pullets are kept on a littered floor, egg production 
IS less, and the fly problem creates a greater nuisance But m spite of the disad 
vantages, cage operations seem to produce greater profit m this age of modernized 
poultry production 


BROODING GROWING CAGES 

Not all cage operations keep the pullets on a wire floor from one day of age 
until they reach sexual maturity There are four combinations for using a littered 
floor and a wire floor dunng this penod 

(1) 'Wire broodmg, litter growing, 

(2) litter broodmg, wire growing, 

(3) two house, wire broodmg and growmg, 

(4) brooding-growing contmuous cage 

Brooding Cage Specifications 

These specifications vary widely accordmgto the manufacturer of the equipment 
and the procedures used for broodmg and growing Usually, however, the chicks 
are started m one battery cage contammg a heatmg unit Later, some of the grow 
mg birds are moved to one or more cage battenes, thus allowmg more floor space 
as the birds become older 

Brooding cage size Although broodmg cages usually are used for growmg 
butls as well as for young chicks, and are about 14 to 16 m (35 6-40 6 cm) 
high, the size of the floor vanes Some common sizes are 
22 m wide X 14 m deep (55 9 X 35 6 cm) 
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22 m wide X 24 in deep (55 9 X 61 0 cm) 

24 in wide X 24 in deep (61 0 X 61 0 cm) 

24 in wide X 27 in deep (61 0 X 68 6 cm) 

24 in wide X 36 in deep (61 0 X 91 4 cm) 

Floor material The floors of the brooding cage are made of 
Welded wire fabric The mesh size usually is 1/2 m X 2 in (1 3 X 5 1 cm) 
or 1 m X 1-in (2 5 X 2 5 cm) The wire size is about 14 gauge When 
the mesh size is greater than 1/2 in , the floor will need to be covered 
with paper for the first two weeks 
Perforated steel plates 

Plastic This matenal is either entirely plastic or plastic covered wure 
Slope of floor The floors of most cage brooding units do not slope, but 
some slope slightly upward at the front near the feeder 
Front of cage In most instances, feeding is done at the front of the brood 
mg cage, nearest the aisle The front of the cage is adjustable, this provides 
access to the feeders whUe preventing the chicks from getting out of the 
cages By adjusting the size of the opening through the wire, birds of 
various sizes may use the feeders 

Gates Gates are buUt into the brooding cage to make it possible to put the 
chicks into the unit, and to take them out The gates may be on the front 
or on the top of the cage 

Heating units Unless warm room brooding is used, it will be necessary to 
provide some supplementary brooding heat Although there are several 
arrangements, a hot water pipe is a common mstallation The pipe runs 
lengthwise of the house, above the back of each cage unit 
Waterers Cups, dnp nipples, troughs, and other arrangements are used to 
supply water Regardless of the type used, the height should be adjustable 
to be satisfactory when the birds are larger 
Feeders The trough type of feeder is m predominate use during the brood 
mg period It may be Idled manually or automatically Some method of 
adjusting the height is preferable 


Growing Cage Specifications 

Because brooding cages are usually used for growing as weU as brooding, the 
specifications are simdar In some instances, however, tt ere are parate growing 
units which are installed in buildings different from the brooding ho^es 
Cage size In most instances, this is the s^e size ^ the brooding cage 
Because of the age and size of the birds, however, fewer buds are placed 

FlooT%hTLsh size of the wire on the floor of the cage should be large 
enough to allow the droppings to fall through easily There are many 

sizes In use The floor should be flat, or nearly so ^ , 

WatLrs The types of waterers are those employed with brooding units, 

Reeders^ For pow.fg'' buds, trough type feeders are the most common 
marbe tilled by hand or automaticaUy In the latter case, the 
iney may u be outside the cage, some are m the center. 

Snathe bS^s":: eaTflom both sides TVoughs about 5 to G in 
(12 7-15 2 cm) wide, with a good Up that helps prevent feed wastage 
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Two house, Wire Brooding and Growing 

With this system, one house or unit is used for brooding, the second and larger 
house is devoted to growing There are advantages and disadvantages to this 
system of management 
Advantages 

(1) The system utilizes the smallest amount of floor space, particularly 

when the multideck units are used 

(2) Cage construction is simplified, resultmg m a low er cage cost 

(3) Brooding heat costs are low because of the high bird density in the 

brooding house 
Disadvantages 

(1) Length of time the houses arc empty is greater between broods, often 

increasing the growing cost 

(2) Close scheduling of facihbes to reduce downtime (vacant time) may 

lead to difficulties in providing time for cleaning between groups 
of birds 

(3) There js the added stress of moving birds from one house to another 
Brooding-groiving Combination Cages 

With this program, the buds are kept in the same house or unit from one day of 
age to the time they are moved to the laying location The cages are large enough 
for growing buds, but some of them are used for broodmg Again, there are ad 
vantages and disadvantages 
Advantages 

(1) The buds are not moved to another house, therefore the stress asso 

ciated with the transfer is reduced 

(2) The downtime usually is shorter 

(3) Labor costs may be lowered, because some of the vaccinating, along 

with the debeaking, may be done when the chicks are transferred to 
larger cages 
Disadvantages 

(1) In most cases the unit may be more expensive than with the two-house 

system, but a lot depends on the location of the brooding units in 
the combination house 

(2) The house is cooler during the brooding period because of its larger 

size 

Number of decks Some broodmg-growing systems employ the use of one 
deck, some two decks, and some three decks 

(1) Single-deck Most of the new mstallations do notusethesmgle-deck, 

brooding-growing imits The housing cost is greater because of the 
reduced bud density in the building 

(2) Two-deck About 21 chicks are started m each cage m 1 deck Supply 

mentary heat is supplied to this deck At 6 to 8 weeks of age half 
the chicks in each cage are moved to a cage above or below the 
heated one 

(3) Three-deck Approximately 36 chicks are placed in a heated cage at 

starting time Later, one third of the buds are moved to a c^e 
above or below, and when they are about six weeks of age half the 
remaining chicks in the brooding unit are moved to the empty cage 
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Manure disposal^ Droppings fall through the mesh bottom of the cage to 
the floor below. Al^ough this is a simple procedure when there is but 
one deck of cages, and with two decks when the upper deck is not directly 
over the lower, there is a problem with the three-deck cage, as the upper 
two decks wll overlap the deck below. To prevent the droppmgs from 
falling on the birds in such cases, a sloping droppings board is inserted 
under the wire floor. In most cases this slopes toward the center of two 
lines of cages, and the droppings fall to a common place in the center of 
the floor. 

Removing manure from the floor Although a concrete floor is not 
necessary under c^es, it does aid when it becomes necessary to scrape 
up the manure from the floors. Most of these scrapers involve some 
automation, a power cart or small tractor pulls or pushes a scraper 
across the floor under the cages. There should be no cage-supportmg 
posts to interfere with the procedure. For this reason, many cages are 
hung rather than supported by posts. 

Deep pit system of collecting droppings The pit system for cage opera- 
tions is becoming popular. Walks are constructed between the cages for 
service work, but the area under the cages is open, allowing the drop- 
pings to fall into a deep pit which may be easily cleaned 

BROODING GROWING CAGE HOUSES 

The width of the brooding-growing house must be determined by the dimensions 
of the cages that go into it In some mild climates, little housing may be required, 
“housing” IS confined to a suitable roof with curtains on the sides These curtains 
are to be used only dunng the first few weeks, and durmg inclement weather 

High Chick Density 

It IS obvious that double-decking and tnple-decking increase the density of the 
birds in the house. There must be ample ventilation See Chapter 11 In moderate 
or cold climates, the environmentally controlled house is the best means of pro- 
viding a constant flow of fresh air, and the elimmation of moisture and ammonia 
fumes 

Remember Because pullets grown on wire floors m cages require much less 
floor space than do those which are raised on a littered floor, there may be 
from 3 to 5 times as many birds in the house, depending on the age of the 
birds and the type of cage construction 
Cooling the brooding-growing house With so many birds in the cage house 
there usually will be difficulty in keepmg the house temperature at opti- 
mum. Even with the open sided house, there may be problems. In the 
environmentally controlled building the use of pad-and-fan cooling is the 
best means of producing lower house temperatures. See Chapter 11. 

CAGE BROODING MANAGEMENT 

Preparing the cage house for new pullets follows the procedures outbned for the 
house with a littered floor. Cleanliness and a good start are important. Isolation 
of the brooding unit should be made a part of the management program. AH 
chicks should bo the same age. Practice the all-in, all-out system. 
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Number of Chicks Per Cage 

Conventional type Leghorn pullets and medium-size pullets (raised for the pro 
duction of brown-shelled eggs) are the types common to c^e operations Althou^ 
the mmi Leghorn is produced by a few poultrymen, experimental work has not 
proceeded far enough to offer many recommendations for this breed The size of 
the brooding cage will determine the number of chicks that can be brooded m each 
unit, but the floor space required by each chick is quite constant as follows 
Leghorns (conventional) 24 sq in (155 sq cm) per chick to 6 weeks of age 
Medium-size 28^q in (181 sq cm) per chick to 6 weeks of age 

Supplemental Heat 

^Vhen the heat from a hot water pipe is used for supplying supplementary heat 
to the broodmg unit, the water should be kept at a temperature of about 180®F 
(82 2° C) Often one pipe will supply heat for two cages when they are placed 
back to back Heavy, reflector type paper may be placed over the top of the pipe 
to deflect heat mto the broodmg cage Some units have a deflector built into 
them Maintain a temperature of between 82“ and 85“F (27 8“-29 4“C) about 
2 m (5 1 cm) above the floor, and m the locality of the heated area Chicks 
should not huddle if the temperature is correct 

Paper on Cage Floor 

Paper is often laid on the wire floor and kept there for about two weeks It 
shoiUd be heavy, tough, and highly moisture proof This paper serves several 
purposes 

(1) provides a solid floor when the chicks are young, 

(2) allows for the use of wire with larger openmgs, 

(3) keeps the brooding area wanner, 

(4) serves as an area for the first feed 

Watering 

Chicks should dnnk quickly once they are placed m the cage brooder, as on the 
littered Door >Iany times the watering dewces are not sppliosbie to day-old 
chicks, the birds have difficulty m learning to dnnk from nipples, certain cup 
founts, and others It is often necessary to provide jug and pan type waterers the 
first several days 

Watering devices should be adjustable so they can be lowered when the chicks 
are young, and raised as they grow older 
Wafer sanitizers Sanitizers may be used in the dnnkmg water, but take the 
usual precautions to provide clean water and clean founts when administer 
mg any vaccme through the dnnkmg water See Chapter 43 

Room Temperature 

Cage broodmg requires a relatively high room temperature It should not be 
allowed to drop below 60“ F (15 6“C) This promotes chick comfort and reduces 
the cost of providmg the supplementary brooder heat But do not allow the room 
temperature to get too high Remember that chicks do not normally feather as 
well on wire as they do on litter, and high temperatures mduce cannibalism 
Provide adequate ventilation and house coolmg when necessary to minimize die 
effects of hi^ outside temperatures 



CAGE MANAGEMENT 


259 


Light 

It IS much more difficult to provide uniformity of light intensity in cage opera- 
tions than in floor systems. This problem is increased with multidecked cages, 
because the light intensity from a single bulb hung overhead is greater at the top 
deck than at the lower. Furthermore, shadows produced by the cages cut off a 
great deal of the light supply. In some specialized operations in mild climates, 
natural daylight may suffice for the birds to see to eat, but it cannot be used 
during a light-control program See Chapter 18. 

Several factors affect the proper use of artificial light: 

(1) Provide bnght light continuously for the first four days the chicks are 

on feed so that they may get off to a good start by learning quickly to 
eat and drink. 

(2) After the chicks are four days of age, gradually change the length of the 

light day (natural plus artificial light) according to a predetermined 
schedule. See Chapter 18. 

Important The light-control schedule is necessary to regulate the age 
at which the birds reach sexual maturity There are several light- 
ing programs, but each poultryman must follow the one that will 
produce the best results under his system of housmg and manage- 
ment, 

(3) Generally speaking, the intensity of the light for growing pullets should 

be about one-half footcandle at the location of the lower cage deck, 

This vnW be adequate for normal feed consumption and will prevent 
a great deal of cannibalism. Many poultrymen are installing rheostats 
on their artificial lighting systems to regulate intensity accurately and 
easily. 

Vaccination and Medication 

There must be a satisfactory vaccination program with caged birds, as with those 
reared on the floor. Because of the house density, many diseases are more preva- 
lent in cages. Respiratory diseases are especially common See Chapter 43 for 
suggestions regarding a vaccination program 
Medication too is important, not only to treat disease outbreaks, but to handle 
certain nonspecific types of cage difficulties. Keep a record of all medications. 

Be careful Coccidiosis is almost completely obliterated when pullets are 
kept on wire from one day of age until they complete their laying cycle. 
Remember^ however, that such birds do not build any immunity to the 
disease, as they have never come into contact with an ample number of 
sporulated oocysts If the pullets are moved from wire to litter, there is a 
great chance that coccidiosis w ill develop. Bo sure some means of handling 
the coccidiosis problem is provided m such cases. Be ready to medicate 
quickly. 

Dubbing and Dcbcaking 

Some strains of chickens arc endowed with large combs which are difficult for 
the birds to handle in cages. In some other cases there may have been severe in- 
iur>' to the combs of some of Uic birds while in Uic ln>ing cages. Pullets so 
involved should be dubbed at hatching time. 
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Debeaking almost mandatory Cannibalism is prevalent when birds are con 
fined to small cages, either dunng growing or laying There are several 
methods of reducing the incidence, of these, debeakmg is probably the 
best and the most common Althou^ pullets may be debeaked at almost 
any age prior to reachmg sex.ual maturity, the process is best accomplished 
by precision debeaking when the chicks are 6 to 9 days of age See 
Chapter 13 


FEEDING DURING THE BROODING PERIOD 
Correct nutrition is detailed m diapters later in this book However, there are 
several feeding practices necessary for young ducks that should be discussed here 

Form of Feed 

Before receiving any chicks, the poultryman must make a decision regardmg the 
form of feed to be used One has the dioice of either ma^ or crumbles, but most 
chicks are started on mash Keep in mind that compressmg a feed, as m the manu 
facture of crumbles, mduces more cannibalism m cages 

First Feed 

Feed should be available when the ducks are first placed m the cage brooder 
units Many prefer to place a paper over the \vire floor, and put the first feed on 
the paper where the chicks can find it easily With many brooder units however, 
the feeders are so located as to make it easy for the chicks to learn to eat 

Feeder Space Reqmreraent 

The feeder space requirement dunng the first 6 weeks of life is about 1 m 
(2 5 cm) per chick Most broodmg units provide this amount, or more 

Full feed Dunng Brooding 

During the first six weeks, chicks are full fed In some broodmg units the feed 
may be administered by hand, m others, it is supplied by automatic equipment 
Beardless of the ^stem used. Seed must be sKajJaMs st sU tsjsss the feeders 

brun full the first two days if paper is not used 

Feed Consumption 

Keep a daily record of feed consumption This will necessitate weighing the 
feed 

Estimated feed consumption Many factors, such as the strain of the birds, 
composition of the feed, and the ambient temperature, influence the 
amount of feed consumed during the first six weeks As a guide, however, 
figures for weekly consumption are given in Table 17 1 

CAGE GROWING MANAGEMENT 

The length of the “growing” period depends on the age at which the mature 
pullets are placed in their permanent laying quarters It may vary between 17 and 
22 weeks under roost conditions, but occasionally pullets are placed in laying 
cages as young as 14 weeks of age In thew cases the laymg cage must be con 
sidered as a growing cage for several weeks 
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TABLE 17.t 

WEEKLY FEED CONSUMPTION PER 100 PULLETS DURING FIRST SIX WEEKS 


Week 


Mini-Leghorn^^ 

Leghorn (Conventional) 


Medium-size^^^ 


Lb 

Kg 


Lb 


Kg 


Lb 


Kg 

Per 

day 

Cumu- 

lative 

Per 

day 

Cumu- 

lative 

Per 

day 

Cumu- 

lative 

Per 

day 

Cumu- 

lative 

Per 

day 

Cumu- 

lative 

Per 

day 

Cumu- 

lative 

1 

2.1 

14.6 

0.95 

6.6 

2.9 

20 

1.32 

9.0 

3.6 

25 

1.60 

11.3 

2 

2.9 

35.0 

1.32 

15.9 

4.0 

48 

1.81 

21.8 

5.6 

65 

2.59 

29.5 

3 

3.9 

62.8 

1.77 

28.5 

5.4 

86 

2.45 

39.0 

6.1 

108 

2.77 

49.0 

4 

5.1 

98.5 

2.31 

44.7 

7.0 

135 

3.18 

61.2 

8.7 

169 

3.94 

76.7 

5 

5.8 

139.4 

2.63 

63.2 

8.0 

191 

3.63 

86.6 

9.1 

233 

4.13 

105.7 

6 

6.1 

182.5 

2.78 

82.8 

8.4 

250 

3.81 

114.0 

9.5 

300 

4.31 

136.0 


(1) Based on 73% of conventional Leghorn. 

(2) Producing brown-shelled eggs. 


There are two types of growing cages: 

(1) separate growing cage; 

(2) brooding-growing combination cage 

Separate Growing Cages 

Cages of this type usually are placed in a separate growing house. There are 
many cage sizes, and each may hold between 10 and 35 pullets. 

Floor space per pullet: The longer a pullet is held in the gromng cage, the 
more floor space required per bird. Some strains of pullets need more 
floor space than others. The usual requirements are given in Table 17.2. 

However, floor space is related to production results. As birds are 
crowded during growing, their weight decreases and they are prone to 
poorer egg production in the laying units. Some of these relationships are 
discussed later in this chapter. 


TABLE 17.2 


GROWING CAGE FLOOR SPACE REQUIREMENTS PER PULLET 


Breed 

To 14 Wk 

To 18 Wk 

To 22 ^Vk 

Sq In. 

Sq Cm 

Sq In. 

Sq Cm 

Sq In. 

Sq Cm 

Mini-Leghorn* 

24 

155 

30 

194 

40 

258 

Leghorn (conventional) 

3G 

232 

45 

290 

60 

387 

Medium-size 

43 

277 

55 

355 

75 

484 


•Bated on 66% of convenUonal L«thom. 


Brooding-growing Combination Cages 

As stated earlier, these are units in which the chicks are started and grown to an 
age near sexual maturity. The units may be single-deck, double-deck, or triple- 
deck. In the latter two, the chicks usually are started in one cage unit; some of 
the birds arc Umn moved to another unit or units when they reach six weeks of 
age. Tills prorides Uic birds with more floor space ns they grow older. 
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Growing Feeders 

Feeding is done by hand or by automatic equipment Feed troughs are a part 
of most installations, and automatic devices force or drag the feed through the 
building, filling the feeders Feed carts are used to semiautomate "hand" feeding 
These are motonzed, and feed is scooped up from a feed tank and added to the 
troughs by hand, or an auger and elevator lift the feed from the tank, after which 
it flows to the troughs by gravity 

Growng Waterers 

As with the waterers used dunng the brooding period, there are many types of 
small waterers capable of furnishing water to the small cages Cups, dnp valves, 
and other devices are in use 

Light 

The length of the li^t day is very important dunng the grooving penod It must 
be regulated to cause the pullets to begin egg production at a desired age There 
are several programs, all are explained in Chapter 18 

Vaccination and Medication 

Vaccmation and medication programs must be earned out carefully dunng the 
growing period Most of these start dunng the brooding phase, but continue as 
the pullets grow older Consult a trained poultry pathologist or your vaccine and 
medicine supplier for programs that are necessary m your area Some suggestions 
are given m Chapter 43 

Canmbalism 

When birds are given limited space, as in cages, there is a tendency for many to 
become cannibalistic Some means of preventing this vice roust be mitiated before 
trouble begins Debeakmg is the most acceptable practice If the birds were not 
debeaked when they were six to nine days of age, their beaks should be cut back 
some tune dunng the growing penod Specs or beak guards are substituted for 
debeakmg m some mstances See Chapter 13 
Musjc to quiet the pullets As with pullets grown on a littered floor, radio 
music offers a possibility for quieting the growmg buds They are less apt 
to become frightened from unusual noises and the movements of the 
caretaker 


FEEDING DURING CAGE GROWING 

Adequate nutntion is necessary dunng the growing penod, for it has a bearing 
on how well the pullet will develop and when she will reach sexual matunty 
These subjects are discussed in future chapters 

Feeding System 

Although most genetic breeders recommend full feedmg of theu egglaymg 
strams dunng the gro^vlng penod, there is an interest m controllmg the feed 
uitake in a manner similar to that used for the controlled feeding of meat type 
strams Obviously the feed restnction is not as great with egg type strams These 
programs call for weighmg the dally feed allocations, a procedure worthwhile, 
regardless of the feedmg system employed 



CAGE MANAGEMENT 


263 


Importance of body weight: Body weight offers an index of how rapidly 
growing birds are approaching sexual maturity. If the birds are too heavy, 
the daily feed allocation must be reduced. When the pullets are under- 
weight, feed intake must be increased. 

Cages and growing weight: The lack of exercise in cages has an effect on the 
body weight of the pullets regardless of their age. Birds gain more, and 
growing birds are heavier at maturity than those raised on littered floors, 
where they have more room to move about. Work at Cornell University 
(1969) showed that Leghorn pullets raised in cages had from 3 to 5% more 
fat in their body tissues than those raised on a littered floor and fed the 
same ration. 


CAGE GROWING RESULTS 

Although it is well to follow certain recommendations during the period growing 
birds are in cages, one should also understand what happens when variations from 
the recommendations occur. Many experiments have been conducted to point 
out these changes, and some of the results are given below. 

Litter vs. Cage Rearing 

The results of an experiment conducted at Storrs Agricultural College (1969) 
indicate the differences occurring during the growing and laying periods when 
Leghorns were kept on litter and in cages. The results showed that there was 
higher mortality on the floor during the growing period, but it was lower during 
the laying period. 


TABLE 17.3 


EFFECT OF THREE LEGHORN PULLET .GROWING PROGRAMS 
ON LAYING PERIOD PERFORMANCE 
21 to 65 weeks of age 



Hen-day Egg 

Feed per 

Mortality 

Growing Program 

Production 

Dozen Eggs 

per Month 


% 

Lb 

Kb 

% 

Littered floor, D-21 wk 

75.7 

3.72 

1.69 

1.8 

Litter to 8 wk, cages to 20 wk 

74.4 

3.64 

1.65 

1.6 

Cages, 0-20 wk 

74.2 

3.64 

1.65 

1.1 


Source: Storrs Asrlcullural College. 


Crowding in Grooving Cages 

In Poultry Tribune (January, 1969), Donald Bell reported the results of field 
trials having to do with crowding birds in growing cages and the effect on body 
weight. Various numbers of Leghorn pullets were placed in 24-in. X 24-in. 
(61 X 61 cm) cages at one day of age and weighed at different ages. Floor space 
per pullet varied between 96 sq in. (619 sq cm) and 29 sq in. (187 sq cm), ^dy 
weight at 16 weeks was not materially affected until the pullets were kept in less 
than 58 sq in. (374 sq cm) of floor space, after which weight decreased as floor 
space was reduced. From an economical standpoint, it seemed evident that a 
24-in. X 24-in. (61 X 61 cm) cage could accommodate 14 Leghorn pullets to 
16 weeks of age. 
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TABLE 17 4 


EFFECT OF CAGE FLOOR SPACE AND 16 WEEK BODY WEIGHT 



DaU for Each 24 In, x 24 In. (61 X 61 Cm) Cage 

Pullets per cage 

6 

8 

10 

12 

14 

16 

18 

20 

Sq in floor space per pullet 

96 

72 

58 

48 

41 

36 

32 

29 

Sq cm floor space per pullet 

619 

464 

374 

310 

26S 

232 

206 

187 

First test 









Bod> weight 16 wk (lb) 

2 79 

2 64 

2 70 

2 57 

2 50 

2 45 

2 38 

2.26 

Body weight, 16 wk (kg) 

1 27 

1 20 

1 23 

I 17 

/ 13 

1 11 

i 08 

1 02 

Second test 









Body weight 16 wk (lb) 


2 22 

2 22 

5L15 

2 13 

2 06 



Body weight 16 wk (kg) 


1 01 

1 01 

98 

97 

93 




Source D BcU. Poultry Ttibune Jia-. 1969 


Uniformity of Cage-grown Pullets 

Uniformity of body weight of laying type pullets at sexual matunty is difficult 
to define It vanes by strains Howe\er, under roost conditions 75% or more of 
the pullets should be within 10% of the average weight of the Dock 
Example$ 

(1) Le^om pullets 

Average flock wei^t at sexual matunty is 3^ lb (1 45 kg) There 
fore 75% or more of the pullets diould weigh between 2 88 and 

3 52 lb (1 31-1 60 kg) if the flock is “uniform ” 

(2) Medium-size pullets 

Average flock weight at sexual matunty is 4 0 Ib (1^ kg) There 
fore 75% or more of the pullets should weigh between 3 60 and 

4 40 lb (1 63-2 00 kg) if the flock is “uniform “ 

LAYD^G CAGES 

The use of la> mg cages for commercial egg production has become exceptionally 
popular But cages are not a panacea for all the problems ansmg, there are advan 
tages and disadvantages 
Adi antages of laying cages 

(1) It IS easier to care for the pullets, no birds are underfoot 

(2) Floor eggs are eliminated 

(3) Eggs are cleaner 

(4) Culling IS expedited 

(5) In most instances, less feed is required to produce a dozen e^ 

(6) Broodiness is elunmated 

(7) More pullets ma> be housed m a given floor space 

(8) There IS no litter problem 
Disadc antages of /oj tng cages 

(1) The handimg of manure may be a problem 

(2) Generallj, flies become a greater nuisance 

(3) Pullets lay fewer eggs m cages than when kept on a littered floor 
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(4) The investment per pullet may be higher than m the case of floor 

operations 

(5) There is a slightly higher percentage of blood spots m the eggs 

(6) The bones are more fragile and processors often discount the fowl 

price When the condition is serious there may be no market for the 
spent hens 


Laymg Cage Size 

Although the height of most laymg cages is qmte similar at 16 m (40 6 cm) at 
the shortest distance (cage floors slope), the size of the floor area is highly 
variable Some common floor sizes are 


In 


8 

X 

16 

10 

X 

16 

12 

X 

16 

12 

X 

18 

12 

X 

20 

14 

X 

16 

14 

X 

18 

16 

X 

18 

16 

X 

24 

24 

X 

18 

24 

X 

36 

36 

X 

48 


Cm 


20 

3 

X 

40 

6 

25 

3 

X 

40 

6 

30 

5 

X 

40 

6 

30 

5 

X 

45 

7 

30 

5 

X 

50 

8 

35 

6 

X 

40 

6 

35 

6 

X 

45 

7 

40 

6 

X 

45 

7 

40 

6 

X 

61 

0 

61 

0 

X 

45 

7 

61 

0 

X 

91 

4 

91 

4 

X 

121 9 


Types of Cages 

Since the advent of laymg cages, not only have the floor sizes fluctuated, but 
the method of arranging the cages in the house and the number of buds per cage 
have become highly variable 

Cage systems These may be categonzed according to the number of buds 
in a cage, as follows 

(1) Single bird cages The fust laying cages were suited to one bud, but 

because the cage investment is high, seldom are single bud cages 

Used today m . 

(2) Multiple bird cages These laying cages hold 2 or more pullets, usually 

not more than 8 or 10 i,„ 

(3) Colony cages These are large laying cages suitable for holding be 

tween 20 and 30 pullets 


Cage arrangement To conserve space, thereby reducing the investment m 
the house in which the laying cages are 

originated to get more cages in a given area This has led to the followmg 
general classification of cage arrangement 

(1) Smnle deck Placing but one tier of cages m a house produces a high 

j‘r‘ 'sri 

(2) cLb/e deet' These are popular because the upper deck is offset. 
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allowing the droppings to fall through the wire mesh to the house 
floor without touching the lower deck The offset arrangement is 
often called the stair &tep system 

(3) Triple deck To conserve house space still further, three decks are 

common However, the upper two decks are only partially staggered 
or not staggered at all To prevent the droppings from falling on the 
birds below, tilting droppings boards arc installed below the top two 
cages, causing the manure to fall into one area 

(4) Flat deck Although these are single-deck cage installations, the cages 

are placed close together without a walkway for servicing the pullets 
All such work is done from a motorized catwalk that moves back 
and forth over the cages 

Laymg Cage Floors 

Most matenal for laying cage floors is welded wire fabnc, although there are 
some innovations Sometimes the wire is coated with plastic AH laying cage 
floors slope so that the eggs roll to a collection area or onto a movable belt 
Cage wire Most cage floors are constructed of 14-gauge wire to give the 
necessary strength With colony cages, how ever, the Door wire is stretched 
over many supports to give added strength and evenness Sometimes such 
colony cages are known as stretched wire cages 
Most cage floors are constructed of wire with a mesh size of 1 in by 2 in 
(25X51 cm) The uppermost wire must run at right angles to the length 
of the house, or from the back to the front of the cage, so that the eggs 
will toll off the cage floor easily 

Egg collection Laying cages are constructed wth a sloping wire floor which 
causes the eggs to roll to the front or back of the cage, the front being 
closer to the service aisle The wire should slope about 2V8 m (6 7 cm) 
for each 16 in (40 6 cm) 

Gathering eggs by hand When eggs are to be collected by hand, the wire 
floor should be extended past the front of the cage and rounded so as to 
act as a collection basket for the eggs In some instances the wire at the 
point of collection is machine formed, to slow doivn the speed of the 
eggs as they roll to the front, thus avoiding some breakage A rubber or 
plastic bumper is sometimes added at the front of the collection area to 
further reduce breakage 

Floor construction and egg breakage There is evidence to show that the 
steeper the slope of the wu’e, the higher the percentage of cracked eggs 
Furthermore, the farther the eggs have to roll, the greater the breakage 
A larger mesh size will produce less egg impact when the egg is laid, thus 
reducing breakage 

Automatic egg collection To reduce the labor requirement of egg gather 
ing, automatic devices have been developed Althou^ there are some 
variations, the procedure is standard, a movable belt about 4 to 5 in 
(10^-12 7 cm) wnde is used to transfer Uie eggs from the collection area 
at the base of the ivire cage floors to a central location at the end of the 
poultry house To reduce the number of belts m a house, placement of 
the cages is usually reversed, so that one belt picks up eggs from two 
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lines of cages. Belts must be kept clean to prevent the eggs from becom- 
ing dirty durmg transfer; therefore some soft, impervious, and washable 
matenal must be used. 

Feeders for Caged Layers 

Long, continuous troughs are used almost universally for feeding caged layers. 
Since the troughs are usually located on the outside of the cage, the birds must 
reach through a “feeder fence” to feed. The troughs may be filled by hand or 
automatically, but the method changes the arrangement of the cages within the 
house. 

Hand feeding When the birds are fed by hand there must be a service aisle 
between the rows of cages Feed troughs are hung on the front of the 
cages, next to the aisle The distance between the aisle sides of the troughs 
should be 28 in. (71 1 cm), inasmuch as motorized equipment is driven 
through the aisles, and this equipment is built for this width The long 
troughs extendmg the length of the c^e units should have no partitions, 
as feed m the troughs is often supplied by a shute, or is stirred by running 
a stick or paddle inside the trough, and any partitions prevent an easy 
operation. Most troughs are made of metal, but some are of plastic. Al- 
though it IS not necessary to adjust the height of the troughs after the birds 
are placed in the cages, most cages have a clamp that may be set to hold 
the trough at a required height. A distance of about 9 5 in. (24.1 cm) 
above the floor is about nght. 

Mechanical feeding There are several methods of moving feed through the 
cage house to keep the troughs full To reduce the amount of automatic 
feed equipment, cages are placed so that one auger or chain will service 2 
rows of cages by placing the feeding area at the back, between 2 rows 
Aisle width is normally less when mechanical feeding is used. This may 
alter the construction of the cages, stair-step arrangement does not lend 
itself to reduction in the amount of automatic equipment as well as cages 
placed one above the other. With the flat-deck system, one feeder services 
two rows of cages, but there are no service aisles 

Watcrers for Caged Layers 

Water is supplied by troughs running the length of the cage unit, cups, or dnp 
nipples \Vhen the long trough is used, water runs continuously m a small “V”- 
shaped (or similar) trough. Cups or dnp nipples may be placed in each cage; or 
sometimes they may service two adjoining cages, depending on the number of 
birds in a cage. 

Location of the trough waterer The long, continuous \%atcr trough usually 
is placed above the feed trough outside of the cage. The reasoning behind 
tills recommendation is to prevent any spilled ^\'atcr from dnpping on the 
eggs in the cgg-holdmg reservoir, the feed trough acting as a catdi basin. 

In many instances, 1 trough senes 2 lines of cages, placed back to back. 
Tlicre must be some way of adjusting the Ic\cl of the trough so that the 
water flows evenly and smoothly. The trough level will be higher where 
the water enters than at the end of the line where the water loaves. 
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LAYING CAGE HOUSES 

There must be some protection for the caged layers In mild climates, with no 
freezing weather during the winter months, this may be no more than a roof over 
the cages But where the weather is colder, complete housing must be provided 
Because of the high burd density m cage operations, adequate ventilation must be 
provided to bnng fresh air mto the building and to exhaust the heat and ammonia 
fumes Environmental control is becoming an accepted practice m house construe 
tion Totally dark houses wth pad and fan cooling are used extensively 

Cage House M idth 

The width of the house (or roof m mild climates) is determmed by the size and 
construction of the cages placed in it Poultry equipment manufacturers will sup 
ply these dimensions along with other details of house construction 
Hemembcr Cages mcrease the number of birds in a house, therefore ven 
tilation must be greater than when birds are kept on the floor Le^om 
layers on the floor are usually provided with approximately 1 75 sq ft 
(0 16 sq m) of floor space With some cage mstallations the density m the 
house may be five times as great 

Shape of the Roof 

In mild climates, where only a roof is needed to supply protection from the sun 
and the rain, the gable roof is common The width of the roof will be determmed 
by the number of cage rows to be placed beneath it When the installations 
become large, the sawtooth roof is advantageous, as it provides good ventilation 
m the middle of the buildmg and is easier to construct 
In cold climates where environmental protection is needed, the gable roof is 
used almost exclusively 

Environmentally Controlled Houses 

The basic rules as outlined in Chapter 11 are used in the construction of en 
vironmentally controlled cage bouses However, the amount of air to be moved 
the house is greatei", aitd &ts calis [<jc more venfifaCing fans 

The Deep-pit Cage House 

Because of problems with manure removal and resultant pollution, many new 
c^e operations m colder climates incorporate a deep pit m their house construe 
tion, only walkways serve as the floor, the droppmgs falbng directly mto the pit 
These pit houses have advantages and disadvant^es 
Advantages 

(1) Postpones the removal of the droppmgs 

(2) Requires less labor for manure removal 

(3) Keeps the bird area of the house cleaner 
Disadvantages 

(1) Creates a problem from rodents unless the house is very tight 

(2) Buildmg costs are greater because of the pit construction 

(3) Water leakage m the pit will cause anaerobic bacterial action, produc 

mg unusual odors and lowenng tiie value of the manure 
Ventilating the deep pit cage house Although ventilatmg the deep pit con 
ventional house with a slat floor is relatively easy, the high bird density m 
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the cage house intensifies the problem of good ventilation. Actually, there 
are two buildings to ventilate: the upper, containing the birds, and the 
lower, containing the manure. The birds create more heat in the house be- 
cause of their number; the water in the large quantity of droppings creates 
a moisture problem. Seemingly, it is easy to provide adequate air move- 
ment for the birds with the slot type of air intake and exhaust fans in the 
pit. However, the exhaled moisture from the birds may become so great 
at times that once the air drops into the pit it will pick up little additional 
moisture. In such cases it may be necessary to force air into the middle of 
the pit through a long tube with holes cut in the sides. In very cold areas 
this air may have to be heated. 

Odors from pit manure may be reduced by the use of one of the chemi- 
cals on the market for treating poultry manure. 

MOVING PULLETS TO LAYING CAGES 

Pullets to be placed in laying cages may have been raised on a littered floor or in 
a growing cage with a wire floor. Care should be taken at moving time to handle 
the birds carefully, to lower the incidence of stress. 

Age When Moved 

Pullets may be transferred to the laying cages at any age between 14 and 
22 weeks. Seventeen to 18 weeks seems to be the optimum so far as the birds are 
concerned. The birds are in the laying cages sufficiently early to recover from 
moving stresses prior to the time egg production begins. But growing facilities 
may dictate moving at other ages. Sometimes the facilities may not be great 
enough to allow the birds to remain in the growing quarters until 17 or 18 weeks 
of age; in other cases, the laying quarters may not be available until the growing 
pullets are older. 

Sorting the Pullets by Weight 

Obviously, all pullets are not of equal sexual maturity when they are placed in 
the laying cages; some wll begin egg production sooner than others. Since body 
weight is a good criterion of sexual maturity within a given flock, some poultry- 
men have placed smaller birds together within a cage, birds of average size in 
others, and the largest pullets in other cages. The University of Geoi^ia conducted 
an experiment in which the weight segregations of Leghorn pullets by cages was 
but one-fourth pound (113.5 gm). Results showed that the smallest and the 
largest birds when caged separately produced the lowest number of eggs. The 
smallest pullets came into egg production last. Best egg production came from 
birds close to the average weight of the entire group. The data also showed that 
the birds that were segregated by weight produced 1 % more eggs than the group 
not segregated, but they also had 1.4% more mortality on a hen-housed basis. 
This would Indicate that sorting by weight at caging time is not an economical 
procedure. 


CAGE LAYER MANAGEMENT 

Although the handling of layers in cages seems an easy procedure, many manage- 
ment factors have a bearing on the economy of egg production. 
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TABLE 17 5 


EFFECT OF SORTING LEGHORN PULLETS 
BY WEIGHT AT CAGING TIME 


Body Weight at 

19 Weeks of Age 

Lb Kg 

Percent of Pullets 
in Ea<^ Weight 
Classification 

Percent Egg 
Production 

2 26-2 50 

1 03-1 13 

1 

36 2 

2 51-2 75 

1 14-1 25 

7 

43 2 

2 76-3 00 

1 25-1 36 

21 

57-63 

3 01-3 25 

1 37-1 47 

33 

57-63 

3 26-3 50 

1 48-1 59 

23 

57-63 

3 51-3 75 

1 59-1 70 

12 

57-63 

3 76-4 00 

1 71-1 81 

3 

53 7 


Source J H MasacT. 1969 Soulheattem Poultry Tlmeg. Jin 29 


Cage VS, Floor Operations 

There is quite a variation in the behavior of layers in cages compared with those 
kept on a littered floor. Although the differences are highly variable dependmg 
on the density of the birds within a single cage, a comparison of cage vs. Uttered 
floor operations shows the foUowmg* 

(1) The mvestment per oaged bird is 50 to 100% greater. 

(2) Caged layers produce fewer eggs, usually about 12 less m 52 weeks of 

lay, but crowding burds m cages reduces egg production still further. 

(3) Eggs from birds kept in cages are shitty heavier. 

(4) Mortality is usually lower m cages 

(5) Some strains adapt themselves to cages better than others 

(6) Eggshell quality deteriorates more rapidly when layers are kept m cages. 

(7) Interior egg quality drops off more quickly in the case of caged layers. 

(8) Labor requirements for cage operations are about 50 to 80% of those 

for floor management The difference depends on the degree of 
automation 

(9) Caged pullets weigh more at end of laying year, but their market value 

IS less 

Types of floor compared Work at Pennsylvania State College showed the 
variations that occurred when two types of floors were compared with 
vanous c^e densities Some of the figures are given m Table 17.6. 


TABLE 17 6 

LITTER ANO SLAT Floors VS CAGE DENSITIES 


Litter Slat Number of Leghorns per Cage 

Item Floor Floor ~i 2 3 20^ 


Floor space per pullet (sq ft) 1 30 100 1 34 0 83 0 67 0 64 

Floor space per pullet (sq in.) 187 144 193 120 96 92 

Floor space per pullet (tq m} 0 12 0 09 013 0 08 0 06 0 06 

Eggs per pullet 220 216 207 206 205 203 




X A Cutrr. 1969, PnrnnrlvanU SUie UiUv.tftiivcnitT Park, Pa. 
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TABLE 175 


LEGHORN LAYER DENSITY IN A 12 X 18 IN (30 5 X 45 7 CM) CAGE 
(305 days of 039 product on) 

(InU5 Dollars) 


Number Pullets 
per Cage 

Floor Space 
pet Pullet 

Sq in. Sq cm 

% 

Mortality 

Feed per 
Dozen Eggs 

Lb Kg 

Eggs per 
Hen 

Income over 
Ckists 
per PuUet 


108 

697 

9 60 

4 02 

182 

230 

$0 067 


72 

464 

8 25 

4 09 

1 86 

229 

0 643 


54 

348 

14 80 

4 35 

197 

221 

0 693 


43 

277 

22 50 

4 66 

211 

204 

0 196 

Source C E. Ostreder and R 

J Young 1969 Poultry Set 

48 No 

S 1855. 




(277 4 sq cm) of floor space, but at the end of the test each had 55 5 sq 
in (358 sq cm), which was more floor space than was provided at 4 per 
cage at housmg time 

Number of Pullets Per La> mg Cage 

Ihe amount of floor space allowed each pullet at cage housing time is one thmg, 
but the aze of the cage is another, because it will determine the number of birds 
that can be placed m a cage As mortality within a cage mcreases, the floor space 
for each of the remaining pullets mcreases, and affects a recommendation for op 
timum cage size However, Louisiana State University tried to answer this ques 


TABLE 175 


PERFORMANCE PER LEGHORN POLLET WHEN VARIOUS NUMBERS OF PULLETS 
WERE KEPT PER LAYING CAGE 
(330 day* of egg production) 


Number of PuUet* per Cage 


Item 

1 

2 

5 

10 

20 



No Statutical Difference 


% egg production 

62 

61 

59 

62 

59 

Average egg weight (oz/doz) 

25 2 

25 1 

25 0 

25 2 

25 2 

Average egg weight (gm/ea) 

59 5 

59 3 

59 1 

59 5 

59 5 

% Uige eggs 

75 

73 

74 

75 

76 

Haugh units 

78 

77 

78 

78 

77 

% blood spots 

2 1 

1 7 

22 

1 3 

2 0 

% mortalit) 

14 1 

11 6 

15 6 

13 2 

15 6 

Feed per dozen eggs (lb) 


45 

4 6 

45 

4 7 

Feed perdoien eggs (kg) 


2 04 

2 09 

2 04 

2 13 

Income over feed cost (US$) 


2 93 2 69 2 96 

A Statistical Difference 

270 

Gam in body weight (Ib) 

1 21 

1 SO 

1 31 

1 43 

1 47 





0 65 

0 67 



0 57 


0 33 

0 42 

% broken eggs 




OSl 

0 72 


Sow* a. A Tower 1969 LouliUa* St*U Cat*-. Biton Boo** L*. 
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tion in an expenment that eliminated increased floor space per pullet as mortality 
within the cage varied. In this test, each bird received 90 sq in. (580 5 sq cm) of 
floor space regardless of the number of birds m the cage. If a bird died in a cage, 
the floor space was reduced by 90 sq in. (580.5 sq cm) by movmg a partition to 
make the compensation. Also, each bird received 5 in. (12 7 cm) of feedmg space. 
When a bird died, cage feeder space was reduced proportionally, so that each of 
the remaining birds had 5 in. (12.7 cm). The test was repeated four times and the 
egg production penod was 330 days each time. As shown in Table 17.9, only 
three measurements were statistically significant* 

(1) The more birds per cage (the larger the cage), the heavier the body 

weight at the end of the laymg penod. 

(2) The more birds per cage (the larger the cage), the fewer the percent of 

soft-shelled eggs. 

(3) The more birds per cage (the larger the cage), the greater the percent of 

broken eggs 

Water Consumption m Laying Cages 

Invanably laying pullets dnnk more water when they are on wire than when 
they are kept on a littered floor This fact, along with more water bemg drunk 
during penods of hot weather, may cause difficulties. More moisture is eliminated 
through the droppings, and they become wet and soggy. In many cage operations 
the manure becomes difficult to scrape up and remove from the cage buildmg. In 
pit houses the excess moisture is not easily removed through normal ventilating 
procedures, the manure must be stirred at regular intervals. 

Reducing water consumption Evidently pullets in cages consume more 
water than they actually need When the droppings are too wet, inter- 
mittent watering will eliminate some of the problem, but care should be 
taken not to reduce water consumption too much during hot weather. 

Waterer space Water trough space usually is more than adequate in cages 
because any trough runs across the entire front area of the cage One cup 
per cage is adequate, except when cages are exceptionally large and con- 
tain a great many birds. Similarly with dnp nipples, but remember that 
one cup wll accommodate more birds than one nipple. 

Cold Weather Problems 

When laying cages are constructed within an insulated and environmentally con- 
trolled house, there should be little difficulty during penods of cold weather. But 
in many mild areas the cages are not enclosed; only a roof protects the birds from 
the elements. At times wind is more detnmental to good productivity than low 
temperatures 

Wind protection' With open housing, the birds in the outside row of cages 
are subjected to blowing winds. Some protection should be furnished. 
Windbreaks should be constructed about 5 to 7 ft (1.5-2. 1 m) away from 
the outside of the house They may be composed of lath fence, lattice, 
fly screen, or louvers. 

Do not let pipes freeze' Before the temperature falls below* freezing, all un- 
used pipes and water equipment should be drained. 
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What to do m Hot Weather 

Hot weather may cause extremely high mortality in caged birds They cannot 
withstand hot climatic conditions as well as birds on a littered floor, caged birds 
are completely surrounded by hot air, and have no way to get away from the heat 
Some hot weather helps are 

(1) Shade the outside row of cages in open-sided houses 

(2) Install foggers with a cleaning device over the birds These foggers may 

be automatic, that is, they will turn on automatically when the tem- 
perature reaches a certain point and turn off at lower temperatures 
In many instances a pressure system will be needed to make the 
foggers work efficiently But be careful If there is an electric failure 
at the time of high temperatures, the automatic device that operates 
the water intake valve to the system or the compressor pump \vill 
not work 

(3) Sprinkle the roofs of the buildings 

(4) Install circulation fans 

Artificial Illumination 

Some method of maintaining a constant length of light day must be provided 
Supplemental artificial light will be needed dunng the season of short hours of 
natural daylight Light proof houses will need artificial illumination entirely 
See Chapter 18 for complete details of lighting programs 
Light and cannibalism It is a well known fact that the greater the intensity 
of light, the higher the incidence of cannibalism m laying cages The 
amount of light necessary to stimulate egg production is much less than 
many people think Furthermore, when cages are constructed with two or 
three decte, the upper deck gets the most light, the lower, the least There 
IS no Simple solution to this problem The only alternative is to provide 
the birds in the lower deck with the minimum amount of light, so as not 
to ovenlluminate those in the upper deck More picking will be found in 
the upper deck, where the light is the brightest Cannibalism wdl be most 
prevalent in the outside rows in an open sided house, as these rows are 
exposed to more bnght natural daylight Shading the area will be of 
great help 

Egg Handling 

Egg collection is either manual or automatic, but which is the better system is 
highly debatable among poultrymen It is not difficult for an efficient operator 
to pick up the eggs by hand from 30,000 layers and still have time for other 
chores To facilitate the procedure, carts are moved through the aisles and the 
eggs placed m flats on the carts Some carts are motorized, either with electricity 
or by small gasoline-dnven engines But automatic egg-gathenng devices are bemg 
mstalled in many new cage operations Eggs roll from the slopmg floor of the 
cage onto a movable belt, which delivers them to a service room at the end of the 
building Here they are packed m flats 
Labor required to gather eggs Figures are hi^ly variable from farm to farm, 
depending on the efficiency of the procedure On the average it iviU re 
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quire about 100 man hours per 1,000 hens per year Automation does not 
greatly improve this On this basis it would require about 16 mmutes of 
labor per day per 1,000 burds Therefore, one man could gather the eggs 
from 30,000 birds in an eight hour day 
Grading during collection Although it is mefficient to grade eggs according 
to size at the time of collection, any broken or unusually dirty eggs, or 
those with poor shells, should be removed as the eggs are gathered The 
procedure eliminates difficulties later 

Cracked eggs Most poultrymen do not realize the senousness of the number 
of cracked eggs they get Although most say the percentage is low, recent 
checks at the grading station showed that in many instances 5% of the 
eggs received showed cracks Dunng washing and gradmg more eggs were 
cracked When 5% of the eggs are cracked through faulty handling by the 
producer, there would be an annual loss of US$5,000 for every 20,000 
hens in production 

Some causes of cracked eggs It has been shown that the quality of the 
eggshell is closely related to the incidence of cracked eggs Some of the 
influencing factors are 

Genetics Some strains of birds have the ability to produce eggs with 
better shells However, as strains are bred for^ better egg production, 
there is a tendency toward a reduction m eggshell quality 
Position of egg within a clutch The first eggs of a clutch possess better 
shell quality than those laid later m the clutch As high producing hens 
must have longer clutches, the correlation between clutch length and 
poorer shell quality is obvious 

Length of lay The longer the penod of egg production, the poorer the 
shell quality becomes 

Temperature The higher the environmental temperature, the poorer the 
quality of the eggshells When high temperatures occur at the end of the 
laying period, both factors work to decrease shell quality 
Disease Certain respiratory diseases, such as bronchitis and Newcastle 
disease, have a marked effect on shell quality 

Eggshell breaking strength \\hen shell quality is good, it will require from 
6 to 8 lb of pressure to break the eggs But when shell quality is poor, 

5 lb of pressure will break them, and there is a problem Normally, eggs 
laid at the end of the laying penod will break ^\lth 5 lb or less of pressure 
How to reduce egg breakage Reducing egg breakage should be a real project 
on most poultry farms First determine what the present breakage is, then 
put on a campaign to reduce it Keep a record and plot the progress on 
graph paper Some methods of reducing the incidence of cracked eggs are 

(1) Some strains of cggt>pc layers produce a higher percentage of 

cracked eggs Make a careful choice 

(2) Handle eggs more carefully at the end of the laying period 

(3) Start an employee education program to reduce breakage Candle 

eggs gathered by different personnel, and compare results 
(1) ProMde a cushion bumper at Uic front of the egg collection am 
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(5) Try some cages with fewer birds Crowding increases egg breakage 

It may be that an excessive number of cracked eggs is cancelling 
the additional income from more birds per cage 

(6) Collect eggs from cages more often Eggs rolling doivn the floor have 

a greater chance of creating breakage if there are eggs in the re 
cemng area It is estimated that at least one half of the breakage is 
due to this 

(7) Collect eggs on flats to avoid an extra handling If baskets must be 

used, do not fill them over half full 

(8) Consider changing the ration if poor shell quality is a continuous 

problem 

(9) Reduce every stress possible, stresses lower shell quality m most cases 

and therefore increase egg breakage 

(10) Prevent cannibalism It often causes birds to pick at freshly laid 

eggs Check on the light intensity 

(11) Reduce bird fnght The jumping of birds m the cages can only create 

more cracked eggs 

(12) Be sure any automatic egg-gathenng equipment does not produce an 

increase m egg breakage Check the belt matenal, the speed of the 
belts, and any angling or comer devices 

Oilu^ Newly Laid Eggs 

Most market eggs undergo a washmg m specialized equipment before they are 
cartoned or placed in cases Oiling the newly laid eggs wiU facilitate the washing 
procedure A thin mineral oil should be sprayed over the eggs as they are placed 
on the flats after gathering Another method is to impregnate a sheet of foam 
rubber with oil and press it against the top of the eggs as they he on the flats 

Dirty Eggs 

Egg cleanhness is one reason for the rapid acceptance of laying cages However, 
there will be tunes when eggs seem to get dirty, even with cages Humidity and 
dust wdl colieot on cage floors at times, and as the eggs roll down the wire dirty 
nngs will be left on the shells Try to eliminate all dust possible Do not allow 
the cage wires to rust Some wue floors are constructed of matenal that is rust 
resistant Keep automatic egg gathering belts clean One broken egg can dirty 
several clean ones 

Egg Cooling Room 

Each cage laying farm must be provided with an egg-coolmg room If the poultry 
houses are large it is best to constnict such a room m each house See Chapter 12 

Age of Pullet at First Egg 

Annual average egg weight is correlated with the age of the pullet when she lays 
her first eggs Since age at first eggs may be controlled by lighting programs and 
increasing or decreasmg the feed mtake, the management program must be one 
that gets the bud to sexual matunty at the most opportune age Although the 
egg-size relationship is mduect, that is, e^s are larger because the bird is older at 
the time she goes through her laymg cycle the relationship is important But 
forcing pullets to delay the onset of egg production increases the cost of raising a 
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pullet, which of course raises the cost of producing a dozen eggs. Thus, the 
poultry manager must weigh the added pullet costs against the greater cash return 
from larger eggs. The most economical age for first eggs is during the 20th or 
21st week, with the flock attaining 5% egg production on a hen-day basis during 
the 22nd or 23rd week of age. At about 25 to 27 days after the first egg is pro- 
duced the flock should attain 50% egg production on a hen-day basis. 

Economic Importance of Mortality 

Excessive mortality during the laying period is an expensive management failure. 
Not only is there a loss of the bird herself, but the profit she would have generated 
does not materialize. There probably is no such thing as “normal” mortality; thus 
there is no method of determining “excessive” mortality. Studies of large cage 
laying farms in southern California have shown that monthly average death losses 
have been from 1.5 to over 2%. However, individual farms have had losses as low 
as 0.5% per month. Some strains of layers have a lower incidence of mortality 
than others, so all excessive mortality cannot be the result of poor management. 
Yet one should certainly feel that anything over 1% per month is attributable 
to management. 

Much of the variation in cage mortality in the past has been due to Marek’s 
disease, for which there was no control or treatment. But with the advent of a 
vaccine for this disease, there should be fewer fluctuations because of heavy 
death loss from this cause. This discovery and the use of the vaccine should now 
place remaining “excessive” mortality in the hands of the poultryman. 

Fallacy of **hen-day'' egg production: Poultry managers who have birds in 
laying cages have become accustomed to measuring the egg productivity 
of their flock on the basis of “hen-day” egg production. Although it is a 
precise index of how well the remaining live birds are producing eggs, it 
makes egg production look better than it really is because it does not 
consider mortality. “Hen-housed” egg production is a better figure from 
an economic standpoint, as it is an index of the productivity of the original 
birds housed. However, “hen-housed” egg production is a measure of both 
mortality and egg production, and therefore it has its fallacies too. 

Relationship Between Production Indexes 
Some indication of the variations occurring with different methods of measuring 
flock egg productivity are given below. The only assumption involved in construct- 
ing the data is that flock mortality was uniform throughout the year (365 days) 


at 1.25% per month. 

E^s produced per hen per year, hen-housed 240 

Percent egg production per hen per year, hen-housed 65.8 
Eggs produced per hen per year, hen-day 259.5 

Percent egg production per hen per year, hen-day 71 .1 


Culling During Production 

Crippled, picked, and birds with blowouts should be removed from the laying 
cages at regular intervals. Many will be uneconomical to keep; they only add to 
the expense of maintaining the profitable birds. But under normal circumstances, 
do not try to cull the poorer egg producers; it is an uneconomical practice. 
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Replacement Schedule 

There are two periods involved with the replacement schedule 

(1) Replacements dunng the egg production penod 

Common several years ago was the procedure of replacing culled or 
dead pullets with new and younger birds The practice is not profit 
able, because the new pullets are not m egg production long enough 
to complete a full laying year, and because they often do not adjust 
to the cage social order of older birds m the cage Do not replace 
culled or dead birds 

(2) Replacements at the end of the laymg cycle 

It is better to practice the “all in, all out” system of management on 
cage farms where all the layers m the cage operation are the same age, 
complete their laying year at the same time, and all can be removed 
from the farm during a brief penod But sometimes this is not 
practical, and lines of c^es will need new pullets dunng different 
months of the year Proper schedulmg of the replacements will be 
necessary to avoid excessive downtime 

FEEDING CAGED LAYERS 

Although the nutntion of caged layers is detailed in later chapters, some feed 
management problems are best discussed here 

Type of Feedmg Program 

Pnor to the time the pullets reach sexual matunty it will be necessary to deter 
mine the form of feed mash, crumbles, or pellets If phase feedmg is to be used, 
a complete understanding of the pnnctples involved with this procedure must be 
studied The mcorporation of any medicaments in the laymg feed must be 
considered 

How to Feed 

To induce greater consumption of feed, there should be at least two feedmgs 
per day when the feed is administered by hand In addition, the feed should be 
stirred once or tmce a day This is accomplished by running a paddle down the 
feed trough One paddle in each hand wiU stir the feed in troughs on opposite 
sides of the aisle 

Prevent feed wastage Feed beaked out of a feed trough is a complete waste, 
there is no way the birds can get to it A study of the amount of feed 
wastage when layers were kept m cages was made at Oregon State College 
The findings showed that the more pullets there were m a cage, the less 
the feed loss Seemingly, more birds at the trough allows less space for 
picking and billing the feed Lower light intensity will also reduce feed 
ivastage Do not put much feed in the trouts at one time, provide fresh 
feed oftener The results of the Oregon test were as follows 


Number of birds 

Feed wasted per bird 

per cage 

per year 


Lb 

Kg 

1 

4 52 

2 05 

2 

2 01 

91 

3 

1 08 

49 
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Changing to the Laying Ration 

When the flock lays its first eggs, a laying feed should be substituted for the 
growing ration. If the form of feed is not involved, and the growing birds have 
been full-fed, the change can be made in one day. However, when the growmg 
pullets have been on a program of feed restriction, the changeover should be 
gradual. Increase the feed allowance 1 lb (454 gm) per 100 pullets per day until 
they are on full feed. Continue to full-feed until the pullets are past their peak of 
egg production. At that time a decision must be made as to whether full-feedmg 
IS to continue or some method of feed control is to be followed. 

Caution Always full-feed (self-feed) from near the start of egg production 
until after the peak of egg production. This is a penod of hi^ nutritive 
demand; egg production and body weight increase rapidly 

Mamtainmg Body Weight During Laymg 
Caged layers must gam weight during their production year. As caging is con- 
ducive to heavier body weights than when pullets are kept on the floor, there 
IS usually no problem in maintaining the proper weight mcrease when the 
weather is cool or normal. However, during periods of hot weather, birds do not 
consume as much feed, and there is always the possibility that body weight will 
suffer. Lowenng the envu-onmental temperature, giving fresh feed early in the 
juoming and later in the afternoon to increase feed consumption dunng the cool 
hours of the day, along with plenty of cool, fresh water will be of help 
If there is a problem with excessive body weight, it may be best to initiate some 
form of feed control dunng the laying cycle 
-Record daily feed consumption Always know how much feed is being 
consumed, keep a daily record To correlate this information with body 
weight, weigh approximately 10% of the birds in each line of cages every 
four weeks. Pullets should be weighed at the same hour of the day each 
time, preferably in the late afternoon 

Feeding Gnt to Caged Layers 

There is recent experimental evidence to support the recommendation for feed- 
gnt to caged layers. Some reports show that egg production is improved, but 
e amount of gnt necessary is small, 

now much grit to feed Feed 0 5 lb (227 gm) of hen-size gnt per 100 laymg 
pullets in cages per week. With automatic feeders it is better to feed 2 Ib 
(908 gm) per 100 pullets every 4 weeks. Otherwise the first birds on the 
automatic feed line may get most of the gnt. 

Caution * Do not feed more gnt than recommended, and nev er self-feed 


LAYING CAGE DISEASES 


LAXINU UAUfc 

Because of close confinement, certain respiratory diseases are quite common m 

1 s • - e... «e r«n frnnl.nmnr 


- — cuiumeiiiein-, cciuiu* * , , - 

birds housed in cages. Coryza is an important one, as there is no fool-proof 
JJethod of control. Bronchitis and Newcastle disease arc Uo others, but usually 
uiese ’ r 


^ese may be kept under control through a good program of vaccination 
Cage layer fatigue' Birds kept in cages develop brittle bones, the height of 


“‘ge layer fatigue' Birds kept in cages develop uniuc uoiiys, uic 
mcidcnce being determined by several factors. Sue* 
aalty m standing, but egg production does not seem to be grea > a cc 
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However, the market value of the spent hens will be seriously reduced, 
often to the point that the birds cannot be sold. There is no known con* 
trol measure. 

Fatty liver syndrome' Caged layers arc prone to increased fat deposition, 
sometimes to the extent that the hver is affected. The condition is known 
as fatty liver syndrome. There are some remedial measures, but at times 
nothing seems of value. 

Further discussion' See Chapter 41 for a more detailed discussion of the 
diseases mentioned above. 

CAGE INSECT CONTROL 

Flies are the common difficulty encountered with most cage operations. Success- 
ful fly control programs are built around keeping fly breeding to a minimum and 
the use of approved insecticides. Some suggestions are: 

(1) Keep large doors of the house closed. 

(2) Prevent accumulation of organic material such as waste, broken eggs, 

and other debns. 

(3) Control moisture. Flies do not readily breed in matenal containing less 

than 50% moisture. Repair water leaks, overflowing waterers, and 
drams 

(4) Manage manure accumulation. Keep the manure as dry as possible by 

stirring or forcing air over it. If practical, remove the manure often, 
except m pits 

(5) Start the fly-control program early. Keep the fly population at a low 

level. 

Insecticides for practical use. Refer to Chapter 42 for a list of approved 
insecticides Remember that some msecticides have a residual effect in 
poultry meat and eggs and cannot be legally used on poultry farms. 

MANURE DISPOSAL 

The handhng of manure ona cage poulViy farm requires management techniques 
of enormous proportions. Many methods have been tried. House design is an 
important factor. Not only is the moisture content of poultry manure a problem, 
but the fly aggravation associated with poultry droppmgs may take on major 
proportions. 

Wet droppmgs High dietary levels of protem and high levels of salt m the 
ration are instrumental in increasmg the amoimt of moisture m the 
droppings As environmental temperatures nse, the pullets dnnk more 
water, thereby increasmg fecal moisture Certam stresses will mcrease the 
mcidence of wet droppmgs. It is under such conditions that the cause 
must be elimmated 

Droppings odor Fumes from the ammonia m the droppings plus those 
created by bacterial action are obnoxious The odors are accentuated when 
droppmgs are wet Some odors may be materially reduced by using some 
commercial products on the market. Regular removal of the manure 
below cage floors should be made a part of the management program. 

Stir the manure m pits, exposure to the air %vill help dry the droppmgs 
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Manure accumulation m the deep pithouse Although highly vanable, about 
12 in (30.5 cm) of droppings will accumulate in deep pits under cages 
per year 

Manure disposal There are many mechanical, chemical, and bactenal 
methods of manure disposal that are practical on poultry farms These 
are discussed in Chapter 44 

MARKET EGG QUALITY 

Egg quality is a composite of those factors necessary for the egg to be acceptable 
to the consumer Although the egg is laid with its maximum quality, there is also 
the mterest in maintaining this degree of perfection Most of the factors asso- 
ciated with quality ate measurable The most important are as follows 

Egg Size 

Most eggs are sold by the dozen or by weight Even when the dozen is the 
standard unit, eggs are graded so that dozens will vary m weight Thus, egg weight 
becomes an important critenon of a hen’s ability to produce at a profit, for larger 
eggs return more money to the producer than smaller eggs There are several 
factors that affect the weight of the eggs a hen produces 
Strain of birds Egg size is a genetic factor, thus it is possible to develop 
strains of chickens laying large, medium, or small eggs 
Age at first egg The older a pullet is when she lays her first egg, the larger 
her eggs during her laying period Inasmuch as it is possible to delay the 
onset of egg production, the age association becomes an important eco- 
nomic consideration 

Environmental temperature As ambient temperatures rise, egg sue de 
creases At times hot weather will create a major egg size problem 
Egg size when birds kept in cages Normally, and under similar circum- 
stances, pullets in cages produce eggs that are slightly larger than those 
laid by pullets kept on a littered floor 
Laying ration Certain components of the laying ration will affect egg size 
Increases in protein percentage usually are associated with increases in 
egg size 

Size of pullets in the flock The larger the pullet within a given flock, the 
larger the eggs As the larger birds also produce more eggs, body weight 
becomes important However, the birds in a flock are never uniform in 
weight They go from small to medium to large Thus, there is little that 
can be done to control this normal vanation 
Egg size variation throughout the laying period The first eggs a pullet lays 
are the smallest Gradually, egg size increases as the hen progresses into 
her laying penod Many factors influence this increase m egg « eight, many 
have been studied But strains of chickens vary according to their genetic 
makeup, so it is difficult to produce any type of table that nould be indic- 
ative of all strains Rather than give actual weights. Table 17 10 is pre- 
sented to show the variations by four week periods as a percent of tlie 
average annual egg w eight Ev cn then, this table w ould vary under circum- 
sL-mccs involved with different temperatures, hatching period, strain, and 
management / 
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TABLE t7 10 


PERIOD VARIATIONS IN EGO WEIGHT 
eXPRCSSCO AS PERCENT OF 
AT^NUAL AVERAGE 


Vicekt of 

EeK Production 

Average EpfflVeight 
for Period Expressed 
»i Percent of 

Annual Average 

1 throush 4 

83 8 

S through 8 

89 0 

0 ihrough 12 

94 5 

13 through 16 

96 0 

17 through 20 

98 4 

21 through 24 

100 4 

25 through 28 

201 6 

29 through 32 

102 8 

33 through 36 

103 6 

37 through 40 

104 3 

41 through 44 

105 0 

45 through 48 

105 7 

49 through 52 

106 3 


Measurements of Egg Quality 

Even fresh eggs vary m many ways Shell strength, condition of the albumen, 
yolk color, and incidence of blood and meat spots differ These, along with other 
quality factors, deteriorate as the eggs age 
Specific gravity of eggs Specific gravity of an agg and shell thickness are 
related higher specific gravities are indicative of greater shell thickness 
An egg IS placed in solutions of different specific granties until the solu 
tion IS found where the egg floats The specific gravity of each solution 
IS given a score and these figures are those commonly used They are 

Specific gravity 
Solution Score 
1 068 0 (thinnest shell) 

1 072 1 

1 076 2 

1 080 3 

1 084 4 

1 088 5 

1 092 6 

1 096 7 

1 100 8 (thickest shell) 

Any specific gravity score above 4 mdicates good eggshell quality, but 
annual averages of all eggs laid may vary between 3 0 and 5 0, showmg 
that shell quality as exemplified by shell thickness is an inherited factor 
Haugh units to measure albumen quality Freshly laid eggs show a great 
variation m their albumen quabty when measured by its ability to remam 
viscous The age of the eggs also influences the quality of egg albumen 
Haugh units are based on measurement of the hei^t of the albumen m 
relation to the weight of the egg A complicated formula is used to work 
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out the indexes, but there are recording devices that do this automatically. 
The range index falls between 100 (best) and 30 (poorest). The U.S. 
Department of Agriculture, in classifying eggs according to quality, states 
that to be Grade AA, the Haugh unit index must be above 72. As albumen 
quality deteriorates during hot weather and during the latter part of the 
laying period, it will be necessary to maintain an annual average of all eggs 
laid of at least 78 if the score is to remain above 72 at all times. 

USD A egg grades and Haugh units: The figures for USD A egg grades are: 


USDA grades 
AA 
A 
B 


Haugh units 
72 and over 
60 to 72 
31 to 60 


Air cell and egg quality: Normally the two shell membranes are separated at 
the large end of the egg to form the air cell. In the newly laid egg this cell 
is approximately 3/4 in. (1.9 cm) in diameter and 1/8 in. (0.32 cm) in 
depth. As the egg ages the diameter and depth of the air cell increase, the 
speed depending on temperature and composition of the gases surrounding 
the egg. In the United States, eggs are suitable for human consumption 
provided the air cell is no more than 3/8 in. (0.96 cm) in depth. 

Blood spots in eggs: Blood spots are classified according to their size. Small 
blood spots are less than 1/8 in. (0.32 cm) in diameter; large ones are 
greater than this. Leghorn strains vary in the number of eggs they lay with 
blood spots; usually the quantity is between 0.6 and 2.0%. Eggs from 
brown-egg layers will usually show a higher incidence of blood spots than 
those from white-egg strains. 

Meat spots in eggs: Meat spots are grouped according to their size. Large 
ones are 1/8 in. (0.32 cm) or more in diameter; small ones are less than 
1/8 in. The number of meat spots is much less than the number of blood 
spots. 

Yolk shadow: When an egg is candled the yolk creates a definite shadow. It 
is more pronounced in eggs wth white shells than in those with brown 
shells. In fresh eggs the shadow is light, as the thick albumen tends to 
keep the yolk centralized within the shell. But as the egg ages, the al- 
bumen becomes thinner, allowing the yolk to approach the shell, and 
thereby creating a darker shadow. The intensity of the yolk shadow is an 
indication of the quality (age) of an egg. 

Yolk color: The density of the yellow pigment in egg yolks is closely re- 
lated to the pigmcnting chemicals in the ration. The yolk-color variations 
may be classified according to a color indicator. 

Consumers vary in their choice of yoIk-coIor density; some prefer light- 
colored yolks, some prefer dark. In most cases the diet is altered so as to 
produce egg yolks of the correct color density. Many eggs find tlieir sray 
to egg-breaking plants where the yolks and whites are separated and either 
dried or frozen, later to be used in food preparation. As many yolks are 
used for the production of noodles and similar products, there is a neces- 
sity for an intense yellow color. In many instances yolk-color intenslfiers 
are added to the fes^. 
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Contract Egg Production 

The production of market eggs on a contract basis has gained an important foot- 
hold m the mdustry during the past few years as the result of an increased amount 
of mtegration Under such contracts, the PRODUCER furnishes the buildings, 
equipment, labor and a few incidentals, while the INTEGRATOR furnishes the 
pullets, feed, and some other items, along with the necessary supervision 
Contract PRODUCER return There are many methods for paying the PRO 
DUCER for the use of his equipment and for his services These too, are 
variable One common and simple method is for the INTEGRATOR to 
pay the PRODUCER a contracted pnce based on each dozen eggs pro 
duced and delivered to the INTEGRATOR Because of the low market 
value for small eggs, the contract pnce for small eggs is often lower than 
for larger ones One common contract calls for the followmg payments 
Small eggs (peewees) US$ 04 per dozen 
Other eggs USS 05 per dozen 

A contract of this type offers the mcentive for the PRODUCER to do a 
good job, the more eggs he produces, the greater his cash return 

COST MANAGEMENT IN CAGES 

Producing market eggs at a profit is the end pomt of a complex program, not 
only through good flock behavior, but m the poultiyman’s ability to manage his 
egg production costs These costs are best itemized as those necessary to produce 
one dozen eggs 

Cost of Producing One Dozen Eggs 

Althou^ not always an accurate method of evaluatmg cost efficiency, because 
it does not consider egg size and quality, the index of “cost of producing a 
dozen eggs’* is one common to the poultry industry The estimated costs are given 
in Table 7A1 for pullets laying 20 dozen (240) eggs m 52 weeks on a hen housed 
basis Obviously, the costs m the table are representative of a good, efficient oper 

TABLE 17 11 

ESTIMATED CAGE COSTS OF PRODUCING 
ONE DOZEN MARKET EGGS 
120 ^zen p«r hen houses) 

(InU^ dollars) 


Item 

Leghorn Medrum-sizeU) 

Pullet growing cost 

50 070®! 

$0 083®> 

Feed 

150«) 

a58®> 

Labor 

010 

010 

Housing 

007 

008 

Etnopmost 

022 

013 

OUier costs 

025 

025 

(Less) Hen salrage ralue 

(010) 

(015) 

Total 

50 2&4 

$0 282 

(1) Pro<lagmtbrowa-sh«3edetp. 

(2) Sl 40 per pallet amorbzed ora 20 dosenecza. 

(S) SlXSperpaSetamortizedOTerZOdozeaezES. 

(4) 4 Ib a-81 k*> per dozen e«i C SJDSTSAb (SJ)82/ka) 

(5) A2 Ib (1J9i kx) per dozen ees* 9 S.0375/tb ItJOSZOv) 
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ation However, egg production costs are often lower, more often, they are higher 
Feed cost may be a determining factor But m this day of narrow margins of 
profit from egg production it will be necessary to keep costs somewhere near 
those given in the table 


Feed Cost Per Dozen Eggs 

About 57% of the cost of producing 1 dozen market eggs is feed cost It is the 
largest of the cost items, and consequently represents an important facet for an 
egg cost analysis Two items go mto a calculation of the cost of feed per dozen 
eggs 

(1) Pounds (kg) of feed necessary to produce one dozen eggs 

(2) Cost of feed per lb (kg) 

In order to show the relationship between the above two variables. Table 17 12 
IS given 

Reducing feed cost per dozen eggs The answer to methods of reducing feed 
cost does not lie entirely with the price of feed There are many ways of 
reducing feed cost per egg unit other than obtaining cheaper feed Some 
of these methods are as follows 

(1) Reduce the pullet body weight Pullets reaching sexual maturity at a 

reduced size wiU usually remain smaller dunng the laying period, 
thus requirmg less feed 

(2) Increase egg production When egg production increases, the amount 

of feed necessary to produce a dozen eggs decreases There are 
many management factors that mcrsase egg production 

(3) Use controlled feeding during laying period Maintaining correct body 

weight during the laying period through controlled feeding will keep 
the pullets from getting overly heavy and consuming more feed than 


(4) Use phase feeding The mam purpose behind phase feeding is to lower 

the cost of the feed consumed by a pullet dunng her laying penod 

(5) Follow a rigid culling program Culls consume feed which must be 


(6) men as little as 0 5 lb (227 gm) of feed is 

wasted per pullet per year, the cost of producing eggs is increased 
by about US$0 001 per dozen 


Pullet Growing Cost Per Dozen Eggs 

The cost to grow the pullet is a necessary factor in determining the cost to pro- 
duce a dozen eggs As is the second largest of the expense items, it is of great im- 
portance Table 17 13 shows the relationship between pullet costs and egg pro 


duction costs . , ...... . 

Age at first egg Pullet gro^^mg costs are closely related to the age at \shich 
first eggs are produced The longer a bird is kept out of egg production, 
the longer the growing penod and the greater the cosk However this 
factor IS not responsible for all sanations in tins item Effiaency, abilitj 
to grow a high percentage of the chicks that are started, freedom from 

flock disease, and other costs enter mto the final figure 

As the age of sexual matunty is delajed, egg size increases, particular^ 
for those eggs produced at the beginning of the la> mg c> clc How ei er. the 
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TABLE 17 13 


PULLET COST AS IT AFFECTS PULLET COST PER 
ONE DOZEN EGGS 
(in U S cents) 


Number of Eggs Produced per Pullet per Year 



204 

216 

228 

240 

252 

264 

Pullet 

Growing 


Number of Dozens Eggs per Pullet per Year 


Cost 

17 

18 

19 

20 

21 

22 



Pullet Cost per Dozen Eggs 


JS$1 10 

65 

6 1 

58 

5 5 

5 2 

5 0 

1 20 

7 1 

6 7 

63 

6 0 

5 7 

55 

1 30 

7 7 

7 2 

68 

6 5 

6 2 

5 9 

1 40 

8 2 

7 8 

7 4 

7 0 

67 

6 4 

1 50 

8 8 

8 3 

79 

7 5 

7 1 

66 

1 60 

9 4 

8 9 

84 

8 0 

76 

7 3 

1 70 

10 0 

94 

90 

8 5 

8 1 

7 7 

1 80 

10 6 

10 0 

95 

9 0 

8 6 

8 2 

1 90 

11 2 

10 6 

10 0 

95 

91 

8 6 

2 00 

11 7 

11 1 

10 5 

10 0 

95 

9 1 

2 10 

12 4 

11 7 

11 1 

10 5 

10 0 

9 6 

2 20 

12 9 

12 2 

11 6 

11 0 

10 5 

10 0 


extra value of the larger eggs must be balanced against the added cost of 
keeping the pullet longer in the growing penod In most instances egg 
production should reach 5% on a hen-day basis when the pullets are 22 to 
23 weeks of age When egg production starts earlier or later the cost per 
egg unit increases 

Other Cost Items 

There are many items other than feed and pullet cost that go into cost of pro 
ducing eggs Although these should be studied continually in an endeavor to make 
a reduction in their appropriate cost, many times it is useless to try to economize 
by spending time on them Investment and some overhead items are fixed costs 
and usually cannot be reduced 

Mortality as a cost item Many cage laying operations show a mortality rate 
of less than 0 5% per month, others may show over 2% Certainly, some 
percentage is “normal,” but “excessive” death losses are the result of poor 
management Although mortality is not a direct cost of producing eggs, it 
IS certainly an indirect cost, and at times may become a major cost item 
Most “excessive” mortality could be reduced or eliminated on a good pro 
portion of cage layer farms 

Records 

An adequate record of the behawor of the caged Ja> ers must be kept It should 
contain items such as egg production, egg size, feed consumption, mortalltj , bod> 
egg quality, and medications In addition to these production records, 
facts associated \Mth cost management must bo recorded, for the abtht> of the 
poultry man to prodveo cgps nl tJje lowest possible cost js the ultimate ot iHiammf: 
the highest profit Examples of these records and other pertinent Information arc 
given in Chapter 2 1 
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Candela: The word is derived from “candle.” A candela is the unit of 
luminous intensity of a light source in a specified direction. 

Lumen: The lumen is defined as the rate at which light falls on a square 
foot area surface which is equally distant 1 ft from a source whose in- 
tensity is 1 candela. A lumen is a standard of measurement of the light 
intensity from electric bulbs of various types and sizes. 

Lux: A lux of light intensity is equal to one lumen per square meter, and 
the term is regularly used in some countries. One lux is equal to 0.0929 
footcandle. One footcandle equals 10.76 lux. 

Lumen efficiency: The amount of electricity necessary to light a bulb is 
measured in watts. The number of lumens of light per watt of bulb is an 
indicator of the efficiency of the light source. With incandescent bulbs, 
the rule of thumb is that 1 watt produces 12.56 lumens of light. However, 
the figure varies with the size of the bulb; small bulbs produce more 
lumens, larger produce less. With fluorescent lamps, the efficiency is much 

gr pflfpr, 

Footcandles: Illumination on a surface is measured in footcandles. A foot- 
candle is defined as the density of light striking each and every point on a 
segment of the inside surface of an imaginary one-foot radius sphere with 
a one candlepower source at the center. Thus, 1 footcandle equals 1 

lumen per square foot. , . , ,. . . , 

Available lumens (light): All light generated by a light bulb is not avmlable 
to the chicken. Many of the rays of an open bulb wiftout a reflects 
reach the bird only after reflecting off some surface or object. About 30% 
of the lumens are absorbed by the walls, ceUing, equipment, etc. Deteri- 
oration and cloudiness of the bulb reduce the light given off by about 
30%. Therefore, only about 49% of the rated lumens are available to the 
chicken. 


Example: One watt equals 12.56 lumens; 49% of 12.56 lumens equals 
6.15 lumens per watt, the amount available. 


Calculating footcandles: One 60-watt incandescent bulb produces 753 6 
lumens of light (60 X 12.56), but only 369^ lumens of usable li^t 
(753 6 X 49%) If spread over 240 sq ft of surface there would be 1.54 
footiiandles per square toot. Although this is a mathematical conception 
of light intensity, in the chicken house the distance from the light source 
to the area at the location of the birds affects the intensity. 


Comparison of Incandescent and Fluorescent Bulbs 
The Uluminating power of white incandescent and white fluorescent bulbs when 
compared on a per-watt basis varies greatly, as can be seen in Table 18.1. How- 
ever peak efficiency of fluorescent bulbs can be maintained only when the tem- 
perature of the surrounding air is between 70' and 80°F (21.1° to 26.7°C) unless 
the fixtures are enclosed. Efficiency is reduced with temperatures above or below 
this optimum. At 30' to 40' F (-1.1° to 4.4'C). for example, only about 60% 
of tire maximum output is produced. _ 

Recommendation: In most instances, fluorescent lights are unsatisfactop’ 
for poultry house lighting. If the>- must be used, the wattage of the bulbs 
should equal tlie recommendations for incandescent lighting. 



CHAPTER IS 


Lighting Management 


It IS a well known fact that li^t intensity and the length of the daily light 
penod produce responses associated with egg production The responses are the 
result of increased activity of the anterior lobe of the pituitary gland located at 
the base of the brain Light stimulation causes the release of the follicle 
stimulating hormone (FSH) from the pituitary, which in turn causes an mcrease 
m the growth of the ovarian follicles Upon reaching maturity, the ovum is re 
leased by the action of another hormonal secretion from the pituitary, the leutem 
izmg hormone (LH) 

It may be seen therefore, that the mitiation of egg production and the ability to 
produce a lai^er number of eggs during the laymg penod are greatly affected by 
the stimulus of bght to activate the pituitary Under normal conditions, sunlight 
produces the effect, but in commercial poultry production artificial is used 
to supplement the hours of natural daylight The cumulative effects of both are 
mstrumental m causmg changes m the age at which pullets begm to lay and in the 
number of eggs produced 


SOME FACTS ABOUT LIGHT 

Natural dayhght is supplied by the sun The mtensity of the sun’s light rays has 
a day by-day variation as the result of the position of the sun, cloudiness, dust and 
moisture m the air, and other factors However, the length of the h^t day vanes 
too The relative position of the earth to the sun causes differences m the length 
of the daily daylight penod In the Northern Hemisphere, June 21st is the longest 
day of the year, December 21st, the shortest In the Southern Hemisphere, the 
dates are reversed Because the earth’s surface is curved, daylight occurs from 15 
to 30 mmutes before sunnse and darkness occurs 15 to 30 mmutes after sunset 
Thus, the length of the light day is somewhat longer than the hours between sun 
Tise anA tjoavsev, ^3n% \iine \j?Aween sunnse and sunset is usually considered 
the light day 

Light Vision 

As seen by the human eye, is only that part of the radiant energy spectrum 
that IS represented by wavelengths between about 400 and 700 millmucrons The 
bmits of the chicken eye are quite similar to those of the human eye All chickens 
have color vision There is some indication that they are able to see better when 
Ulumination is by those rays at the long end of the spectrum, such as red, orange, 
yellow, and perhaps green The quantity of li^t necessary for chickens to see to 
eat IS unusually low After some training, birds will Cnd their way to the feeders 
and eat when the light mtensity is less than one fourth footcandle However, it 
requires from two to four times this amount of light to stimulate the pituitary and 
increase egg production 

Measuring La^t 

Light has vanous measurements, most of which are very specific Those used m 
the course of poultry management are 
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Height of bulbs: Light bulbs should be placed as close to the bird area as is 
practical. So that the attendant may walk under them, this usually is 
about 7 to 8 ft (2.1-2.4 m) in houses with a littered floor or in cage houses 
with a service aisle. Avoid hanging bulbs by a cord in open houses. The 
wind whips them around causing shadows across the birds, often frighten- 
ing them. Table 18.2 shows the height and size of light bulbs to produce 
0,5 and 1 footcandle at bird level. 

TABLE 18.2 

INCANDESCENT LAMP SIZE AND HEIGHT TO PRODUCE ONE-HALF AND 
ONE FOOTCANDLE AT BIRD LEVEL 


Height of Lamps above Bird Level 


To Produce 1/2 Footcandle To Produce 1 Footcandle 

at Bird Level at Bird Level 


Lamp 

With 

Without 

With 

Without 

Size 

Reflectors 

Reflectors 

Reflectors 

Reflectors 

Watts 

Ft 

M 

Ft 

M 

Ft 

M 

Ft 

M 

15 

5 

1.6 

3.5 

1.1 

3.5 

1.1 

2.6 

0.7 

25 

6.6 

2.0 

4.6 

1.4 

4.5 

1.4 

3 

0,9 

40 

9 

2.7 

6.5 

2.0 

6.5 

2.0 

4.5 

1.4 

60 

14 

4.3 

10 

3.1 

10 

3.1 

7 

2.1 

75 

15.6 

4.7 

10.5 

3.2 

10.5 

3.2 

7.B 

2.8 

100 

19 

6.8 

13.6 

4.1 

13.6 

4.1 

9.6 

2.9 


Size of bulbs: The usual recommendation is to supply 1 bulb watt for each 
4 sq ft (0,37 sq m) of floor space to provide 1 footcandle of light. This is 
approximate when the bulbs are under a good reflector and 7 to 8 ft above 
the floor. Arrange the height and distribution of the bulbs so that is is not 
necessary to use larger than 60-watt bulbs. When larger bulbs are to be 
used, the light distribution is less uniform and it requires more electricity 
to operate the bulbs. 

Dirty Bulbs 

Very dusty bulbs will emit about one-third less light than clean bulbs. Note the 
following equivalent light intensities: 


Type of bulb 

Clean bulb, clean reflector 
Clean bulb, no reflector 
Dirty bulb, dirty reflector 
Dirty bulb, no reflector 


Equivalent light intensity 
60-watt bulb 
40-watt bulb 
40-watt bulb 
25-watt bulb 


Light bulbs should be cleaned every two weeks under normal circumstances; 
oftener if necessary. Also, replace bumed-out bulbs each day. This recommenda- 
tion is particularly true for birds in cages, because the birds cannot move about to 
find other areas that are lighted. 


Color of Light 

The color of the light rays has an effect on the producti\ity of chickens. A part 
of this difference is tliought to be due to the fact that the oil droplets fn the retina 




292 COMMERCIAL CHICKEN PRODUCTION MANUAL 

table 18 1 


UUMENS OF LIGHT FROM WHITE INCANDESCENT AND 
FLUORESCENT OULBS 


Bulb 

Watts 

Incandescent 

Bulbs 

Lumens 

Fluorescent 

Bulbs 

Lumens 


125 

500-700 


225 

800-1,000 

40 

430 

2,000-2,500 

50 

655 


60 

810 


75 


4,000-5 000 

100 

1,600 


150 

2 600 


200 

3,600 

10,000-12,000 


Placement of light Bulbs 

The manner in which lights are installed m the poultry house has a bearing on 
then efficiency There must be a required amount of intensity of light at bird 
level Furthermore, the intensity must be uniform throughout the area or areas 
frequented by the birds 

Distribution of bulbs In floor operations, a good rule of thumb is to follow 
the “I to ratio, that is, the distance between bulbs should be 
tunes the distance from the bulb to the bird level If there are more than 
two rows of lights do^vn the house, the bulbs in each row should be stag 
gered to give better light distribution at floor level The distance from the 
bulbs to the outer edges of the house should be only one half the distance 
between bulbs 

Distribution of the light bulbs may present more of a problem when 
cages are used The bulbs should be placed so that their rays fall on the 
feed supply and on the birds When the feeders are on the aisle side, a 
string of lights placed down the aisle will suffice But when the feeders 
are at the back, between two cages, there may be difficulty m getting uni* 
form light distribution, particularly with multideck cages 
Reflectors In most instances a clean reflector will increase the light inten 
sity at burd level by about 50% compared with no reflector Avoid inverted 
cone-shaped reflectors They confme the light rays to too small an area 
Use a flat type or saucer type reflector with a rounded edge 
In some instances bright, reflecting insulation is used on the inside of 
poultry buildings Althou^ not as good as a regular reflector, these 
roatenals do reflect some light rays 

Reflector pitch When reflectors are used, the pitch of the reflector will 
determine the area illuminated Although increasing the size of the bulbs 
will increase the lighted area when no reflectors are used, an increase m 
the bulb size will not illuminate a greater area when most reflectors are 
used, only the intensity is increased 

Reflector size Reflectors should be about 10 to 12 m (25 4-30 5 cm) in 
diameter 



LIGHTING MANAGEMENT 


295 


If pullets are raised during the penod of decreasing light days, they reach sexual 
maturity later than those raised during the period of mcreasmg light days 

Effects of Natural Daylight 

To alter the age at which pullets reach sexual maturity, the poultryman manipu 
lates his light management program so as to delay the onset of egg production 
With the environmentally controlled, dark house this is relatively easy, as all light 
is supplied artificially, but under natural daylight the program becomes com- 
plicated 

In the Northern Hemisphere, spring hatched pullets are raised during a period 
m which the length of the natural light day increases until they are about halt 
grown During the last half of them growing period the light day decreases in 
length, thus delaying the onset of egg production (Reverse the seasons for the 
Southern Hemisphere ) 

In the Northern Hemisphere, winter hatched pullets will complete them growmg 
period during a time when the light days are getting longer, causmg the pullets to 
lay their first eggs at a younger age (Reverse the seasons for the Southern 
Hemisphere ) 

If the requirement is for late sexual maturity, only those birds grown during the 
period when the natural light day is increasing necessitate a controlled program of 
lighting, to reverse the increasing light days to decreasing 

Artificial Light in the Light proof House 
Many pullets are raised in a light proof house where no natural daylight is 
allowed to enter Fan and other openings must be trapped to prevent any sunlight 
from getting mto the building With such a house the length of the light day may 
be governed at will by the use of artificial hghts There is no problem in following 
any program of light control 

Results of Light Control 

Delaying the onset of egg production by controlled lighting procedures not only 
increases the age at sexual maturity, but also affects other production factors 
Although much research has been conducted to determine the various results of 
light control, the following summarizes most of these findings All studies, how 
ever, have not produced conclusive evidence as listed below Some of the items 
represent small changes, hence sometimes are not definite 

(1 ) Reducing the len^ of the light day dunng the growing penod lengthens 

the time from one day of age until sexual maturity 

(2) Reducing the length of the light day dunng the growing penod increases 

the number of eggs laid dunng the first half of the egg production 
penod, but does not greatly increase the total number of eggs laid 
during the entire period 

(3) Reducing the length of the light day dunng the growmg period matenally 

increases Uie size of the first eggs laid, with a general increase m the 
size of all eggs produced dunng the first four or five montlis 
( 1 ) Tlie maximum delay in the time for tlie pullets to reach sexual matunty 
through a program of reduang the length of the light day is about 
3 ccks 
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of the eye filter out some of the shorter rays such as green, blue, and violet In 
spite of the improvement m some color categories, white light is used almost 
entirely, as it represents the best average Occasionally however, red light is used 
for the production of broilers in light tight houses 
The relationship between color of li^t rays and certain production factors are 
given in Table 18 3 In many cases the relationship is very slight 


TABLE 18^ 


LIGHT COLOR RELATIONSHIPS 


Item 


Color of Light Rays 



Red 

Orange Yellow 

Green 

Blue 

Improves growth 



X 

X 

Depresses feed efriciency 


X 

X 


Lowers age at sexual maturity 



X 

X 

Increases age at sexual matunty 

X 

X X 



Enlarges the eye 




X 

Reduces nervousness 

X 




Lowers cannibalism 

X 



X 

Increases egg production 

X 

X 



Lowers egg production 


X 



Increases egg size 


X 



Improves male fertility 




X 

Lowers male fertility 

X 





Measunng Light Intensity 

It IS important to know the exact amount of light that is falling on the birds 
There are so many factors that influence the intensity of the light rays that any 
recommendation can only be a guide Secure a light meter and take an exact 
reading These may be purchased or secured from a local light and power 
company Take readings at several locations in the poultry house 

Time Clocks 

Clocks which turn the lights on and off are used m poultry houses Some have 
separate controls for a dimming system 
Warning Be sure to reset the clocks unmediately after a power failure 

LIGHT EFFECTS DURING GROWING 

One of the primary effects of bght is the manner m which it alters the age at 
which pullets reach sexual matunty It is not the mtensity of hght that produces 
all the difference, but rather, the length of the light day that alters the age of the 
bird at the time the first eggs are laid As in one exam ple, decreasing the length of 
the h^t day as the pullets go through their groiving period mcreases the age at 
sexual matunty, mcreasmg the length of the light day reduces the age 
Under natural sunli^t the length of the light day is continually changing It is 
longest on June 21st, and shortest on December 21st Therefore, during half the 
year the light days become longer, during the other half, they become shorter 
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the pituitary and in turn the hormones ot the follicle. Light falling on parts of the 
body other than the eye has no effect on the process. 

Light increases feed consumption: Layere subjected to adequate light do 
eat more feed, but the increased consumption is the result of increased 
egg production. The original theory that the additional hours of light 
increased the amount of feed consumed because the birds had more time 
to eat and hence laid more eggs is not true. 


Light Intensity Threshold 

Although a lower intensity of illumination over a longer time ^vill activate egg 
production as well as a brighter light for a shorter time, the former system is not 
commercially practical. Such continuous light disrupts the daily laying cycles of 
the birds, causing some to lay during the hours of natural daylight, whUe others 
lay during night-time hours. Flock maintenance procedures are disrupted to the 
extent that it takes most of a 24-hour period to gather eggs, feed the birds, and 


do other chores. ^ » .,1 

The practical recommendation is that there should be 1 footcandle of illuming 
tion at bird level. In houses with windows or openings, this intensity will be much 
higher during the hours of natural daylight. Only when artificial lights are used to 
supplement daylight will the minimum amount of light be necep^. In the 
light-tight house, 1 footcandle will be adequate during the entire light period of 

Although controUed experiments have shown that less than .1 footcandle is 
ample foregg production, it must be remembered that a poult^ h^se is full of 
equipment which creates many shadows that reduce light intensity . ™^s pjt c- 
ularly true of a cage operation. Thus the practical level of light is 1 footcandle. 
Table 18.4 shows the egg response from various intensities of light. 


Light Intensity in Multideck Cages 

Maintaining adequate light at all decks in multideck cages is very difficult. There 
seems to be no practical solution. When a light is hung overhead, the upper deck 


table 18.4 


EGG PRODUCTION RESPONSE TO EIGHT INTENSITIES 


Light Intensity 
Footcandles Lux 


Eggs Laid per Pullet Housed 
during 45 Weeks of Lay 


0.01 

0.02 

0.03 

0.08 

0.11 

0.16 

0.35 

0.54 

0.81 

1.83 

2.68 

3.98 


0.1 

0.2 

0.3 

0.9 

1.2 

1.7 

3.8 

6.8 

8,7 

19.7 

28.8 
42.8 


208 

221 

223 

222 

223 

231 

233 

240 

239 
242 
242 

240 


Source: T. Mont*. t>ept- 
i:n^nd. 


1. of Aer., Unlv. ot Ilr*<Unf. Reedlnf. IWrVs.. 
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(5) Feed restriction during the growing period also delays sexual maturity 
The maximum time of delay is about three weeks Meat type breeders 
are raised with feed restriction m order to maintain a reduced body 
w eight, and a similar but less drastic program is often used for egg type 
lines Concurrent with the controlled feeding program is light restric- 
tion However, the delay m reaching sexual matunty is not cumulative 
Even if both programs are used simultaneously the maximum delay is 
usually not more than four weeks 

All night lights first two days So that chicks may learn to cat and dnnk 
quickly, continuous 24 hour light should be used dunng the fu^t 2 days 
With brooder cages, continuous light is often used for 4 to 7 days 

L^ht Threshold 

Although the intensity of the light dunng the growing period is not an important 
factor as long as it has a minimum of 1 footcandle, the hours of light per day are a 
factor If the length of the light day is less than 11 to 12 hours per photopenod, 
sexual maturity and egg production will be retarded If the h^t day is longer, 
sexual matunty will be reached at a younger age and egg production will be 
initiated This threshold penod of 11 to 12 hours is important m developing any 
satisfactory growing program It is the entenon used to produce one method of 
light restriction dunng this time penod 

For Maximum Growing Results 

Preferably, reduced lighting programs dunng the growing penod should start 
soon after the brooding penod Some programs start when the chicks are three 
days of age Maximum results cannot be secured unless a light restnction program 
IS started by the tune the growing pullets are 12 weeks of age To wait longer 
reduces the length of time dunng light restriction, and full benefits cannot be 
realized However, there is more response to light restnction after 12 weeks than 
before 

La^t and Vices 

Light supplied dunng the growing penod should be reduced to a level of 1 foot 
candle at bird level Increasing the illumination above this figure will induce more 
cannibalistic charactenstics Picking and feather pulling will increase, the birds 
may become highly nervous 

LIGHT EFFECTS DURING EGG PRODUCTION 
Not only does light affect the growing bird, but it stunulates the pituitary gland 
of layers to secrete the hormones necessary for egg production Under natural 
sunlight, hormonal secretions are activated once the total length of the li^t day 
reaches 11 to 12 hours, as in the spnng months Dunng the winter the length of 
the light day is not normally long enough to foster maximum egg production 
To mcrease the length of the light day in wmter, artificial light must be used 

How Light Stimulates 

The li^t stimulus is mitiated when light falls on the eye of the chicken This 
results m a change m the hypothalamus which mcreases the hormonal action of 
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egg production Most programs call for one to two hours more than this 
to provide a “safety” factor There is some indication that a hght day of 
17 hours or more will depress egg production in egg type strams 
Light day must not be reduced Dunng the laying cycle, the length of the 
light day may be increased, but it can never be reduced In a house with 
windows or openings this is very important, because the hours of natural 
dayli^t vary Thus, the hours of light supplied, either natural or artificial, 
must always be as great as the length of the longest day of the year during 
which the pullets will be kept in egg production 

How to calculate If the longest day of the year has 15 hours of daylight, 
the length of the light day the rest of the year must never be less than 
15 hours If it IS, the light day will decrease during a part of the year 

Time of Light During Photopenod 

Many scientists have tned to disarrange the periods of light and dark in the 
poultry laying house m an endeavor to increase egg production Some have 
shortened the photopenod from 24 hours to 20 or 22 hours, with little effect 
With artificial light in a totally dark house it is possible, of course, to adjust the 
time of the hours of light and dark without altenng the egg production cycle as 
long as a 24 hour photopenod is mamtained From a practical standpoint as a 
convenience to caretakers, the usual “day” is maintained, so that chores may be 
completed dunng normal working hours 
How to lengthen the light day When artificial light is used to supplement 
the hours of natural daylight in the laying house, there are three practical 
procedures 

(1) morning light, 

(2) evening light, 

(3) morning and evening light 

The latter (3) is the best from a convenience standpoint The hours of 
light closely coincide mth normal working schedules When morning (1) 
or evening (2) is used as the time for artificial light, there is also the in 
convenience of having to adjust the time clock at least once a week to 
compensate for the daily difference m the tune of sunrise or sunset 
Dimmers When evening lights are used, dimmer bulbs may be necessary 
with some floor operations 

Be careful about changing light Do not lower the intensity of artificial 
light or change from white to colored light dunng the laying penod Be 
careful about using a temporary program of additional morning and 
evening light to increase feed consumption dunng hot wealJier 
When should length of Ugh t day be increased There are several programs for 
lighting layers that increase the length of the hght day throughout the 
laying year Most of these have proved impractical and are seldom used 
today However, there is some indication that meat type layers should be 
given a longer hght day dunng the last month or siic weeks of tiieir laying 
cycle, to improve egg production during this penod The normal light 
bulbs are kept lit all night, thus gmng the birds a 24 hour light day It is 
doubtful if 24 hours of hght during the last t to G w ceks has nn> economic 



298 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


receives a greater intensity of light than the lower In triplcdeck cages of normal 
construction the illumination at the upper deck is from 3 to 3 5 times as great as 
the lower If a minimum amount of h^t is maintained for the lower deck, there 
IS no egg production problem from the increased light at the upper However, 
increases in light intensity are correlated with certain \iccs, picking, cannibalism, 
prolapse and nervousness are more prevalent 
Table 18 4 shows the effect of v'arying densities of light in triplcdeck cages on 
egg production From a practical standpoint the only recommendation that can 
be made is that 1 footcandle of light must be maintained at the lower deck 
Although Tbble 18 5 shows a somewhat lower intensity, remember that dirty 
bulbs soon reduce the light intensity 


TABUe IBS 


LAVING RESPONSE TO OIFFERENT LEVELS OF LIGHT 
INTENSITY IN MOUTIOECK CAGES 
(Vtindowless Houses) 


Deck 

Light Intensity 
at Each Deck Level 
Footcandies Lux 

Eggs Produced 
per Year 

Top 

3 44 

37 

240 

Middle 

2 32 

25 

242 

Rottom 

1 58 

17 

242 

Top 

070 

76 

239 

Middle 

046 

50 


Bottom 

0 31 

33 

233 

Top 

0 14 

1 5 

231 

Middle 

009 

10 


Bottom 

0 07 

07 

222 

Top 

0 03 

03 


Middle 

0 02 

02 


Bottom 

0 01 

01 

208 


^ Rea<bBt Bei*B8 Berks^ 


Length of Light Penod 

The length of the natural light day vanes not only by seasons, but according to 
one’s iocation on the globe At the equator the sun is “overhead” most of the 
tune and the daily hours of light and dark are more constant, but as one approaches 
the poles of the earth the position of the sun changes This mfluences the length 
of the natural daylight hours and the number of dady hours that artificial light 
must be provided to attain maximum egg production In the United States the 
longest day of the year has about 15 hours of daylight, the shortest, about nine 
However, the daily variations are as great as one hour dependmg on the location, 
and the poultry manager should secure alocal schedule of daily sunnse and sunset, 
along with the length of the dayhghthours Such schedules can be procured from 
his local weather bureau or similar agency These figures are very important m 
plannmg any Iightmg program for houses with open sides or windows 
Total hours of light Althou^ali^tday of greater than 11 to 12 hours will 
stimulate egg production, the li^t day must be 14 hours for maximum 
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FIG 18 1 approximate HOURS OF NATURAL DAYLIGHT IN THE NORTHERN HEMISPHERE 

BY MONTHS 

Note Reverse the above and the following for the Southern Hemi‘ 
sphere 

As a general rule, chicks hatched between March 1st and August 31st 
in the Northern Hemisphere may be raised m houses mth windows 
or openings without any supplementary artificial light These 
“irt season*' flocks are grown during a period when the length of the 
natural light day is decreasing, at least during the last part of their 
growing cycle 

(2B) Reared in houses with windows or openings and during a period of 
increasing day length When chicks arc hatched between September 1st 
and February 28th, and are grown in houses with windows or open 
mgs, they spend at least the last half of their growing period when 
the length of the natural light day is increasing (Reverse for Southern 
Hemisphere) Referring again to Fig 18 1 the following examples 
are indicative of the picture 
Examples 

December hatch Each light day during the growing period gets 
longer 

October hatch Each light day dunng the first half of the growing 
penod gets shorter, but longer dunng the last half 
These arc the problem flocks and are known as *‘out-of season” 
flocks There is no way that they can be raised under only natural 
light, artificial light must be added Remembering that the length 
of the light day must at least not increase during growing, tlicrearc 
two common methods used to produce this effect 
(a) Constant light~day progmm From a local table, determine 
the number of hours ofdajlighl dunng the longest da> until 
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value with egg type birds, since egg production is not always improved, 

any any improvement is usually slight 

COMBINATION GROWING LAYING LIGHT PROGRAMS 

To be most effective, the lighting programs for growing birds must be correlated 
wth the lighting programs for layers There are dozens of such programs, but the 
common points of all are built around two important features 

(1) The length of the light day should never increase for growing pullets 

(2) The length of the light day should never decrease for laying pullets 

Light program for entire life of pullet The type of lighting program used 

during the growing period will dictate the method of lighting dunng the 
laying period, therefore all programs are growing laying combinations 

Qassification of Growing Programs 

Lighting programs for growing birds may be classified very briefly according to 
the time of year the birds are grown and whether the birds are kept m a light proof 
house or have access to natural daylight 

(1) Reared m light proof houses 

(2) Reared in houses with wndows or openings 

(A) Reared dunng a penod of decreasing length of natural light day 

(B) Reared dunng a penod of increasing length of natural light day 

Growing Light Programs 

Usmg the above broad classifications, one finds some vanations under each 
(1) Reared m lightproof houses From a management standpoint these 
programs are easy, as artificial light is the only source of illumination 
and the length of the light day can be controlled at will The most 
practical program is to keep the length of the light day below the 
threshold in order to delay the onset of egg production Although 
11 to 12 hours of light represents the threshold, the actual length of 
the light day under these programs is about 8 hours to provide a 
safety factor A constant day length of 8 hours is maintained from 
the time the birds are about 3 days of age until they reach sexual 
maturity 

(2A) Reared m houses with windows or openings and during a period of 
decreasing day length Birds m these houses have sunlight, the time 
of the year the dayold chicks are placed in the house will alter the 
lighting program, because it is almost impossible to start the chicks 
when all the days m the growmg penod have decreasmg hours of 
natural li^t Mhen birds are given this classification, one can only 
assume that the length of the light day will be decreasmg at least 
dunng the last half of the growmg penod 

Examples Refemng to Fig 18 1, the followmg relationships be 
tween hatch days m the Northern Hemisphere and the lightmg 
penod show 

June hatch Each day dunng the growing penod gets shorter 
March hatch Each day dunng the first half of the growing penod 
gets longer, but shorter dunng the last half 
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maturity must coincide with increases in feed consumption. For the first 
few weeks after the flock starts to lay two things occur: 

(1) Egg production increases rapidly, 

(2) Body weight increases. 

Each of the above changes requires additional feed to produce the de- 
sired effect. Many pullets, particularly those in the meat-type classifica- 
tion, are raised on a controlled feeding program in order to lower their 
body weight at sexual maturity. If additional light is given at the onset of 
egg production, but feed allocations are not increased, egg production will 
suffer. If the feed allotment is increased in the absence of additional light, 
the pullet will gain weight too rapidly because few eggs are being produced, 
and again, egg production will suffer. 

Always remember: Start to increase the feed intake at about one week 
after you change from a growing light program to a laying light program. 

Length of Light Day For Layers 

In order to get maximum laying response from the layer lighting program, the 
total daily hours of light should be as follows: 

Egg lines: 16-hour light day 
Meat-lines! 15 to 15 ‘/i -hour light day 
Increasing light at sexual maturity: There is some evidence that sudden, 
large increases in the length of the light day at the time of sexual maturity 
ate conducive to prolapse. Therefore, if a flock reaches sexual maturity 
with less than 11 to 12 hours of light, the length of the light day at the 
time egg production starts should never be increased to more than one 
hour greater than the threshold of 11 to 12 hours, or a maximum of about 
13 hours. When the groiving pullets receive more than 11 to 12 hours of 
light per day at the time they reach sexual maturity, the increase should 
not be more than one hour. After the first week of the increase, add one 
more hour of light per week until the pullets are receiving their required 
number of hours according to the program to be followed. 

LIGHT TREATMENT AND PRODUCTION FACTORS 

How Light Treatments Affect Production 
Two of the ultimate aims of controlling the length of the light day during grow- 
ing and egg production are to delay the onset of egg laying and to increase pro- 
duction efficiency. Table 18,6 shows the influence of several different growing- 
laying light programs on several production factors. Also of interest is the relation 
between the light threshold and the onset of lay. Gradually reducing the length 
of the light day during the gioiving period was not effective unless the light day 
was reduced below the threshold of 11 to 12 hours. Gradually reducing from 22 
to 16 hours was ineffective in delaying sexual maturity, but gradually reducing 
from 22 to nine hours was. 

Early Egg Size Affected by Light During Growing 
It is common knowledge that when pullets are delayed in the on.set of egg 
production, the first eggs arc larger. The delay may be produced by restricting tlic 
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the flock reaches an average age of 20 weeks for egg lines or 
21 weeks for meat lines When the chicks arc three days of 
age provide this amount of total light (natural plus artificial) 
until the pullets begin to lay With this system there is never 
a decrease in the length of light day dunng the growing 
penod 

(b) Decreasing light day program From a local table, determine 
the number of hours of daylight when the flock reaches an 
average age of 20 weeks for egg lines or 21 weeks for meat 
lines Add seven hours to this figure The total will be the 
number of hours of light (natural plus artificial) the pullets 
are to receive the first week beginning with the third day 
Each week thereafter reduce the length of the total daily 
light penod by 20 minutes until the pullets reach sexual 
maturity The reductions will total about seven hours 
These programs not very effective Actually, these programs are a 
poor substitute for any of the other above methods At most times 
dunng the growing period the total light day is greater than the 
threshold of light response which is H to 12 hours Any benefit 
lies only m the fact that the length of the light day remains 
constant (a) or decreases (b), rather than increases 

Gxomng laymg Light Combinations 

Inasmuch as light programs for growing pullets vary m respect to the total length 
of the light day at the time the birds reach sexual matunty, the method of light 
ing dunng egg production must be altered to be consistent wth the growing 
program 

Basic rule for making change to layer program The basic rule at the time 
pullets are ready to produce eggs is that the length of the light day must 
increase When the daily total hours of light supplied to the groiving birds 
just pnor to egg production is less than the threshold of 11 to 12 hours, 
the number of hours must be increased to above the threshold, usually to 
about IS hours as a start 

If the pullets reach laying age after a light program dunng growing that 
requires more hours of bght than the threshold of 11 to 12 hours, the 
number of hours of light still must be increased 

Age for changing to laying lighting program The growing light program 
must be changed to a laying light program at about the time the first eggs 
are laid However, flocks differ m the age at which they start egg produc 
tion, depending on temperature, season of the year, the growing light 
program, and other factors Therefore, it is better to assign a fixed zge for 
making the change If a flock comes into egg production early, it is better 
not to use more light until later, if the flock is slow m reaching sexual 
matunty, the laymg light program will speed up the process The best age 
to change to the laying li^t program is 20 weeks for egg type pullets, 21 
weeks for meat type pullets Remember that it takes 7 to 10 days for the 
light change to produce an effect 

Feed intake must increase Increases m the length of the light day at sexual 
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Important Consult your chick supplier or genetic breeder for detailed 
instructions for the lighting program specific for his strain of birds. 

(1) Reared in Light-proof Houses 

When pullets are raised in light-proof houses, provide eight hours of artificial 
light each day after the second day until egg-type strains reach 20 weeks of age or 
meat-type strams reach 21 weeks of age. Do not alter the length of the light day 
dunng this penod. 

At 20 or 21 weeks of age, respectively, egg production begms and the birds may 
remain in a li^t-proof house or be moved to a house with open sides or windows 
The program for each is as follows* 

(lA) Left m light-proof laying house When the laymg pullets are to be left 
in a light-proof laying house, abruptly increase the length of the light 
day to 13 hours, then add 1 more hour per week until meat-type 
strains receive 15 hours of light or egg-type strains receive 16 hours 
of light. 

(IB) Moved to laying houses with open sides or windows If the pullets are 
to be moved to houses with open sides or windows at 20 or 21 weeks 
of age, respectively, the length of the mitial light day will be governed 
by the length of the natural dayhght hours If they are less than 
13 hours, use artificial light to supplement natural dayhght so as to 
provide a 13 hour light day, then add one more hour per week until 
meat-type strams receive ISVj hours of light, or egg type strains 
receive 16 hours of light 

If the length of the natural light day is greater than 13 hours at 20 
or 21 weeks of age, respectively, then add one more hour of light at 
this age, and increase 1 more hour per week until meat-type strains 
receive ISVi hours of light or egg type strains receive 16 hours of 
light. 

(2) Reared in Houses With Windows or Openings 
(2A) Reared in houses with windows or openings and during a penod of 
decreasing day length For chicks hatched between March 1st and 
August 31st, no supplemental artificial light should be given in these 
growing houses. Only natural daylight should furnish the illumina- 
tion 

When egg-type strains are 20 weeks of age or meat-type birds are 
21 weeks of age, abruptly increase the length of the daily light 
period to 13 hours, then add one more hour per week until meat- 
type strains receive 15 hours of light m light-proof houses or 
1572 hours in houses mth wndows or openings Increase to 16 
hours with all egg-type strains 

(2B) Reared m houses with windows or openings and during a period of in- 
creasing day length' When chicks arc hatched behseen September 1st 
and February 28th, and are raised m these houses, use one of the 
following light programs: 

(a) Constant light day program' Determine the lengtli of the longest 
natural light day before the pullets reach 20 or 21 weeks of 
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TABLE 186 


INFLUENCE OF LIGHTING TREATMENT ON SEXUAL MATURITY, 
LAYING HOUSE MORTALITY, ANO EGG PRODUCTION<U 
(S C White Leghorns in Cages) 


Light Treatment 

Glowing Period Laying Penod 

Days 
to Reach 
10% Egg 
Production 

Days 
to Reach 
50% Egg 
Production 

Laying 

House 

Mortality 

Eggs 

Produced 
during 47 
Weeks of Lay 

Gradually decreased 
from 22 hrs to 

16 hr 

Gradually increased 
from 16 hr to 
to 22 hr 

156 

172 

33 

225 

Gradual!) decreased 
from 22 hr to 9 hr 

Gradually increased 
from 9 hr to 22 hr 

172 

186 

3 3 

220 

Gradually decreased 
from 16 hr to 9 hr 

Gradually tncreased 
from 9 hr to 16 hr 

171 

191 

38 

220 

Gradually decreased 
from 16 hr to 9 hr 

Suddenly increased 
from 9 hr to 16 hr 

163 

176 

5 0 

230 

Started on constant 
16 hr then sudden 
ly decreased to 
constant 9 hr 

Suddenly increased 
from 9 hr to 16 hr 

165 

176 

4 6 

227 

Corutant 16 hr 

Constant 16 hr 

166 

171 

50 

224 


<1) Avmc« of two tnu 

Source J V SfauUe.W E, MaUoa lod J MeCinnU 1963 rouI(^ScL42 1SO-1S6 


groivmg feed, or by using a proper lighting program. Early egg size is larger be- 
cause the birds are older (egg size increases the older a bird gets) Ulien she 
reaches a certain age she lays an egg of a certain size, regardless of the age at which 
she laid her first eggs This factor is of great economic importance, because first 
eggs are small in comparison with those laid later in the laymg cycle Thus, 
delaying sexual maturity increases the percentage of the early eggs that will 
command a better price because of their larger market weight, or because they 
are more suitable for hatchmg purposes m the case of breeding buds 

How Li^t Affects Males 

Seemingly, the future fertilizing abihty of the males is not affected by light 
mtensities or the length of the light day during the growmg period 
During the breedmg season, however, there is a relationship between light inten- 
sity and fertilization the lower the intensity, the lower the volume of semen 
produced However, the point has no practical application, as the mtensity neces- 
sary for the pullets m the breedmg pen to produce an adequate number of eggs 
also IS satisfactory for the production of high semen volumes and good fertilization 

Li^ts For Broilers 

Refer to Chapter 20 for a discussion of the effects of light on broiler groivth, 
feed conversion, and management 

INSTRUCTIONS FOR GROWING AND LAYING LIGHT PROGRA’lfS 
Although there are many hghting programs, the basic ones have been discussed 
m this chapter Explicit directions are given below for the use of the programs 
outhned above 
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Force Molting 


Molting is a natural process of all birds in an endeavor to renew their feathers 
prior to migration, shorter days, or cooler weather. Normally, wild chickens molt 
once a year; as they produce but few eggs, the molt is not associated with the lay- 
ing cycle. However, domestic chickens have been bred for high egg production, 
and under ordinary circumstances they do not go through a complete molt until 
the end of a long and intensive laying period. If nothing is done to alter the nor- 
mal molting cycle, it requires about four months for a hen to drop her feathers 
and grow a new set. It is possible, however, to speed up the process through a 
program of forcing pullets to molt rapidly, growing a new set of feathers, then 
stimulating them to begin producing eggs. The entire artificial program should 
take no longer than eight to ten weeks. 

Molting is evidently the result of the increase of some hormones and the de- 
crease of others. The procedure is complicated and is not fully understood. Cer- 
tain hormones and other chemicals, when injected into hens, will precipitate a 
molt. 

Many hens are force molted at the end of their first period of egg production. 
In some areas of the United States as many as one-third of all first-year egg pro- 
ducers are molted. The procedure has gained in popularity during the last few 
years, and is now a management factor to be considered. 

Reasons for Recycling 

Force molting is practiced only to give the hen a rest at the end of a long period 
of egg production. It is but one method of producing the rest; certain chemicals 
will induce similar results. The ability of a hen to produce eggs well after the molt 
can be attributed only to the rest period she receives. Actually then, force molt- 
ing is but a procedure for resting the bird so that she may continue her period of 
egg production during a so-called second cycle. 


SECOND PRODUCTION PERIOD COMPARISON 
' After a force molt, egg production during the second cycle does not equal egg 
production during the first. This would present a severe economic problem if it 
were not for the fact that many of the costs of producing eggs during the second 
cycle are lower than those during the first cycle. Therefore, the practice of re- 
cycling becomes one of cost analysis. Some of the factors involved arc: 

(1) Cost to bring to egg production: It costs less to force molt a hen and 

bring her back into egg production than it does to grow a pullet from 
one day of age to egg production. This is a prime cost factor in mak- 
ing the decision of whether to molt or not to molt. 

(2) Amortization of bird cost: The cost of gro\ring the pullet, or the cost 

of force molting her at the end of her first cycle of lay and returning 
her to egg production, must be amortized over the number of eggs she 
produces. Although the molted hen has a lower cost than the pullet, 
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age Maintain this period of daily light hours from the third 
day until the birds arc 20 or 21 weeks of age Supplement 
natural daylight with artificial light to keep the light day 
constant 

At 20 weeks of age for egg type strains and 21 weeks of age 
for meat type birds, increase the length of the light day by 1 
hour Make hourly increases each week thereafter until meat 
type strains receive 15 hours of light in light proof houses or 
15‘/i hours in houses with windows or openings Increase to 
16 hours with all egg type strains 

(b) Decreasing light day program Determine the number of natural 
daylight hours when the pullets will reach 20 or 21 weeks of 
age, then add 7 hours to this figure The total represents the 
length of the light day from the third day until the end of the 
first week Thereafter, reduce the length of the light day by 
20 minutes each week This should approximate 7 hours in 
20 or 21 weeks 

At 20 weeks of age for egg type strains and 21 weeks of age 
for meat type birds, increase the length of the light day by 1 
hour Make hourly increases each week thereafter until meat 
type strains receive 15 hours of light in light proof houses or 
15V: hours m houses with windows or openings Increase to 
16 hours with all egg type strains 

Altering the Above Directions 

Although the above directions are quite specific as to the hours of total light 
that should be given on a specific week of age at a time approximatmg sexual 
maturity, it should be remembered that under most conditions the laying pro 
grams for lighting should be initiated at the time the first egg is laid by the flock 
Actually such light increases should precede laymg feed increases by one to two 
weeks It will take from seven to ten days for additional light to produce its full 
effect, and buds should be producing well when the feed mcrease is given Other 
wise bird weight may increase too rapidly 

More Light at End of Laying Penod 

With meat type strains, continuous light should be supplied dunng the last 4 to 
6 weeks of the laying cycle Such a program has little if any value for egg type 
layers 
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Be careful Dunng hot weather, restriction of water has its disadvan 
tages Birds will be less able to remove the heat from their bodies, 
panting will be excessive, and there may be dehydration and high 
mortality 

(2) Feed withdrawal Practically all molting programs call for feed with- 

drawal, some for several days Others use a form of ration restriction 
whereby only whole gram is used for several days, to create the stress 
by means of an unbalanced ration Many programs call for the feeding 
of whole grain after the initial period of feed withdrawal in order to 
complete the molt 

(3) Light withdrawal Practically all molting programs require reduction in 

the amount of illumination When this procedure is used, the period 
of daily light must be reduced well below the threshold of 11 to 12 
hours This is an easy procedure m a light proof house, but in a house 
with windows or open sides it is impossible during the days with long 
hours of natural daylight However, when artificial light is used to 
supplement the hours of natural light, cutting off the artificial light 
will at least produce some effect and help initiate the molt 

Combination Programs 

There are many combinations of water, feed, and light withdrawal that will 
cause the birds to drop their feathers relatively quickly Removing the water and 
feed will cause the birds to lose weight, and this factor is of importance, rapid 
molting is associated with rapid weight loss, but rapid weight loss induces higher 
mortality The proper molting program is one that maintains a balance between 
the rapidity of the molt, proper weight loss, and low mortality 

PROGRAMS FOR FORCE MOLTING 

Of the many satisfactory molting programs, three that feature different basic 
procedures are given here 

Conventional Molting Program 

This program is outlined in Table 19 1 Some additional information is as 
follows 

(1) Self feed oystershell from the start of molting until two weeks after egg 

production is reestablished, then return to controlled shell feeding 

(2) Do not use skip a-day feeding programs until after ten days following 

the start of the molting procedure 

(3) Provide adequate feeding space, all buds must be able to eat at one time 

(4) Take one to two weeks longer to molt and force breeders to return to 

egg production 

Washington Force Molting Program 

Table 19 2 gi\es the details of this molting program Some additional notes are 

(1) Provide feeder space adequate for all birds to oat at one time In cages 

where extra feeder space cannot be added, 12 lb of ration ma> be fed 
every other day to permit all hens to cat at once 

(2) Self feed ojstcrshell when starting the molting program Continue shell 
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she vnW not produce as many eggs during her second cycle as dunng 
her first This complicates the amortization value 

(3) Mortality comparison The monthly rate of mortality usually is greater 

dunng the second penod of egg production than dunng the first Al- 
though a highly vanable f^ure, it could be up to 20% higher Thus, if 
the monthly mortality rate the first year were 1% it could be as high 
as 1 2% the second year 

(4) Feed consumption Normally the daily feed consumption is only 

sbghtly higher the second year than the first However, because of 
increased mortality, feed consumption on a hen housed basis usually 
IS higher the second year 

(5) Length of egg production period The profitable penod of egg produc- 

tion IS longer dunng the furst cycle than dunng the second Usually 
the second cycle lasts only 6 to 9 months 

(6) Rate of egg production The rate of egg production is lower the second 

penod compared with the correspondmg month of the first penod 
At the peak of egg production the rate will be about 90% of the first 
year production, but it will drop to as low as 80% after six months 
of egg production On a hen-day basis, second-cycle egg production 
will be about 83% of that dunng the first cycle, but because of higher 
mortality dunng the second cycle, egg production will be about 80% 
on a hen-housed basis 

{1) Egg size Egg size IS larger dunng the second cycle This becomes an ad 
vantage only if there is a market for the larger eggs 

(8) Shell quality The average quality of the eggshells is much better dunng 

the first cycle than dunng the second Although eggshell quality is 
gradually reduced Nvhile the bird is m egg production, the moltmg rest 
usually restores the shells to first year normal for 3 or 4 months of 
egg production After this, shell quality m the force molted flock 
drops rapidly High environmental temperatures accentuate the 
declme 

(9) Intenor egg quality Dunng the second cycle the contents of the eggs 

have a slightly lower quahty than dunng the first About 10% fewer 
Grade A eggs may be expected dunng the second cycle compared with 
a similar production penod durmg the first 

METHODS OF FORCE MOLTING 

There are several requisites to a good program of force moltmg Many pro 
grams mil do the job well, but as stress must be created to cause the birds to drop 
their feathers, successful molting programs are those that create the least amount 
of stress, produce a rapid molt, and get the birds back mto egg production quickly 
The three main factors mvolved axe 

(1) Water withdrawal Most, but not all, moltmg programs call for water 
restnction as one means of creating the stress necessary to produce 
the molt When it has been decided to force the molt, water is with 
held for one or tw o days Some programs call for water restnction 
for 2 days, after which ivater is restored, and then removed for another 
2 days 
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TABLE 19 3 


MJLO FORCE MOLTING PROGRAM 
(No water restriction) 


Day 

Feed 

Water 

Light 


No change 

Water 

Discontinue 
or provide 

8 hours 

36 

through 

45 

None 

46 

through 

60-67 

Full feed 
milo (or corn 
or wheat) 

61-68 

Full feed 
laying mash 

14-16 hours 


Source The University o£ California. 


dehydration is eliminated It is not a good program it the light day cannot be re- 
duced to eight hours. On or about the seventh day without teed the flock will 
begin to look poorly However, it should not be fed unless mortality starts to 
nse. One or two days on feed after the ten-day starvation period will overcome 
the poor appearance. Production usually drops to zero on the sixth or seventh 
day. Selt-teed oystershell during the molting process and until two weeks after 
the hens start producing eggs, then return to controlled shell feeding 

CONSIDERATIONS INVOLVED WITH FORCE MOLTING 
The results from force molting are subject to a great deal of variation Some 
flocks that are exceptional during their first cycle produce poorly during their 
second. In other cases, mediocre first-year flocks have a fme record after being 
molted. Many poultrymen consistently have poor results, while others find molt- 
ing very profitable. There seems to be no way of estimating the behavior of the 
recycled flock. 

Length of First-pcnod Egg Production 

Normally, flocks are force molted after 12 to 14 months of egg production; but 
in many instances, because of future favorable egg pnees, it may be practical to 
start the molt after eight or ten months of production. This, of course, reduces 
the profit from the first cycle, but may increase the profit after force molting In 
some instances the flock may have laid poorly during the first cycle, and the 
caretaker may feel that it would be more profitable to molt early and rely on the 
second cycle for additional profit. 

Flock of Good Quality 

In spite of the fact that on occasion some flocks that are ordinary dunng the 
first cycle do evceptionally well the second, it is uise to recycle only good firsL 
iear flocks. Tlic odds are greater that they will do better than poor first-year 
flocks. 
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TABLE 19 1 

CONVENTIONAL FORCE MOLTING PROGRAM 

(On again, olf again program) 


wm\ 

Feed 

Water 

Light 

m 

None 

None 

8 hours 

3 1 

Egg type layers Meat type layert 

10 Ib (4 5 kg)/100 hens 15 lb (6 8 kg)/100 birds 

Water 

4 

None 

None 

5 

Same as 3rd day 


6 

None 


7 

Same as 3rd day 

KS9II 

8 

None 

None 

9 

Same as 3rd day 

ill 

10 

through 

55-60 

1 Return to controlled feed restriction— about 75% 

1 of full feed intake 

61 

1 Full feed layer ration | Full teed breeder Tation 

1^1 

14-16 hours 


feeding until two weeks past the time the first eggs are laid, then re* 
turn to controlled shell feeding 

Milo Force Molting Program 

Another method of force molting is called the mito program, or sometimes the 
Califomia program It incorporates a long period of complete feed withdrawal fol- 
lowed by nothing but whole railo (or wheat or cracked com) for a longer period 
As water is not restncted, it is a good procedure during penods of hot weather, 

TABLE 19 2 


WASHINGTON FORCE MOLTING PROGRAM 
(Low feed intake) 


■■■1 

Feed 

Water 

Light 

HHI 

No change 

Water 


9 

None 


■■ 

IDHI 






Egg type layers 

Afeot type foyers 




6 lb (2 7 kg)/100 hens 

8lb(3 6kg)/100 birds 




1 

1 




Until flock js less than 

Until flock IS less than 




1% egg production then 

1% egg production then 




return to full feed 

return to full feed 


SB 






Source The Washineton Expenmeot SUUon. 
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lUch poultrymen resort to force molting, because the cash outlay for force molt- 
in the flock is less 


RECYCLING THE COMMERCIAL FLOCK 

The practical application of recycling must he built around the abUity of the 
poultryman to realize a higher return on his investment compared "dh his return 
when pullets are kept m egg production for only one laying eye e 
commercial egg pnee is a very important factor in the formula, cos m ® 
comes under close scrutiny The flockowncr must understand e un 
of force molting, what costs are involved, and how to keep expens 
mum if there is to be financial success 


Comparison of Molting Programs 
Although there are no available 
moltmg programs given in Tables 19 
of molting are given in Table 19 4 


research resulU companng the three force 
1 19 2, and 19 3, the results of four methods 
Most of the basic principles of moltmg are 


TABLE 19 A 


Ucm 


COMPARISON OF FOUR MOLTING PROGRAMS 

rSe* linked Females) 


Force Moltinc Program 


Feed removed 
first 10 days 
No water 
restriction 
Laying ration 
resumed on 
11th day 


Feed removed 
first 7 days 
Water withheld 
2 days Laying 
ration resumed 

on 11th day 


Feed removed 
first I0da>8 
Water not re* 
moved Low 
protein feed 
11-25 days 
Laying ration 
resumed on 

25th dB> 


Body weight loss 
after 10 days 

on program (%) 218 

Body weight loss 
after 25 days 

on program (%) 4 1 

Body weight gam 
after 67 days 

on program (%) 4 1 

Hen-day egg pro 
duction 8 weeks 
after hens 
placed on 


lajing ratio n(%) 

"nm hens returned 
to DOTo hen*day 
production 

67 

J Fgg wt (oz/dor) 

2S7 

u-l fgm/eo) 

- Shell Uilrkntss 

67 0 

H ir”'* 

33 0 

3 Htuch units 

77 8 




18 8 
4 4 

64 


65 


no 4 

io5 

31 9 
75 1 


21 3 
12 4 
3 3 


54 


St fi 
ft / 

31 « 
77 9 


Feed removed 
first 10 days. 
\\ater withheld 
first 4 days 
Low protein 
feed n-25 
days Laying 
ration resumed 
on 25th day 


X7 7 
10 2 


6 7 


47 


70 0 

317 
77 O 
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Check for disease Before recycling any flock, take a few birds to the lab 
oratory to determine if any diseases are present If a serious disease is 
present, it may alter the decision to force molt 
Vaccinate About a v, eek before the hens are to be force molted, vaccinate 
for bronchitis and Newcastle disease The laboratory technician may also 
recommend other vaccinations 

Faculties 

Housing the molted flock sometimes becomes an expensive item When recycled 
hens are to be left in the same house they used during their pullet year of egg pro 
duction, the house will be far from full, thus raising the housmg cost per bird and 
per dozen eggs produced Normally, one can expect to start no more than two 
thirds to three fourths the number of birds the second penod as he did the first 
There will be a loss from first year mortality, loss dunng the molt, and a necessary 
amount of culling 

As a matter of economics it is better to regroup molted birds, placmg several 
groups in fewer houses after moltmg to make better use of house or cage space 

Scheduling Other Replacement Pullets 

Although many commercial poultrymen schedule moltmg as a part of their 
regular policy, and have a predetermmed program for replacing certain flocks and 
molting others, many times the decision to force molt comes suddenly Unusual 
circumstances, such as a high death loss m a tet-year flock, may preclude any 
possibility of profitably keeping the flock a second year Trying to take advantage 
of an obvious high egg price by keeping flocks a second cycle, as well as other 
factors, may disrupt the pullet replacement program All these factors must be 
considered before the decision to force molt is made 

Moltmg as it Affects Hatchery Chick Sales 
l^ith such a high percentage of commercial egg producing pullets being force 
molted, it IS obvious that the demand for day-old pullet chicks has decreased Ex 
cept for the decrease m volume at the hatchery level, this is not an msurmountable 
problem However, a sudden decision to force molt often necessitates a cancella 
tion or change of some confirmed chick order so that the house or cage space 
can be used for molted birds rather than for young pullets This then creates a 
problem at the hatchery level What can be done with the cancelled chicks'? 

When Poultrymen Recycle 

Although roost poultrymen plan theur recycling programs weU m advance, the 
economic circumstances that cause a sudden decision to carry a flock over for a 
second period of egg production are usually 

(1) Anticipation of hi^ egg prices 

(2) Lack of available cash because of depressed egg prices 

In these cases the cyclical effects of the ups and downs of the price the producer 
receives for his commeraal eggs may mean that he has been produemg eggs at a 
cost above their market value If this has been of long duration.tnany poultrymen 
find it financially difficult to accumulate enough ready cash to purchase a new 
group of chicks and to provide for them until they reach sexual maturity Many 
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produce eggs has been established in Chapter 14, Table 14.6. To amve at the cost 
of force molting a commercial flock and retummg it to egg production, the follow- 
ing items must be included: 

(1) Market value of the spent hens in the flock at the time force moltmg 

begins. 

(2) Feed from the initiation of force moltmg until the flock arrives at 5% 

egg production on a hen-day basis. 

(3) Labor cost from the beginning of the molt until the flock reaches 5% 

egg production on a hen-day basis. 

(4) Overhead and other costs dunng the molting period. 

How to determine force molted hen cost The total of the above four /Vocft 
costs divided by the number of hens alive at the time the flock reaches 
5% egg production on a hen-day basis is the value of one force molted hen 
when she returns to egg production. 


Amortizmg Molted Hen Cost 

When the company books are kept on the accrual system the cost of producing 
eggs during the fust cycle must be divorced from those of producmg eggs during 
the second cycle. The molted hen cost must be amortized over each dozen eggs 
she produces To state that force molting makes it possible to amortize the pul et 
cost over a longer period is a fallacy. Each penod of production must be consid- 

'^Ho'wmucfto amortize The cost of molting a hen, as defied above minus 
her salvage (market) value at the end of her second laying period is the 
amount to be amortized over her second cycle of egg production 

Number of Eggs Produced 

To compare egg production during the second period with that of the fust 

thefloL^p\ducedattherateof5%on^he^^^^^^^^^^ 

year flock should However fhe monthly venations are not 

th^ during the latter part considered as good averages There is 

The f-pires m Table 19 5 am only ^ 

always the individual flock that pro^u^a 

the first, particularly if year, perhaps after 9 or 10 months 

there are flocks that ^ yde most of these seem to produce at a rate 

of production. Dunng ^ j U,c poor second-year flocks, which 

higher than But one m^st J 

occur frequently. Many poultom^" production data given 

mg that they refuse to try the from „]! over the world. It is felt 

in this chapter is the resu o average, although certainly not a goal 

that the figures arc somewhat better than average, m g 

\Nhich may be reached only occasionally. 

Egg Size Comp-ansion considered in studying the economics of rec> tlmg 

.s°hat°egI^'produccd Uie second yctu arc larger than those prorluced the first 
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brought out m this experiment They are important to any successful program 

(1) Hens lose weight Table 19 4 shows that after ten days on the moltmg 

program, hens had an average weight loss of about 20% This loss of 
weight not only is common, but is necessary if the hens are to drop 
their feathers quickly The weight loss on any program is associated 
^vlth the seventy of the feed withdrawal and the length of time the 
hens have a reduced feed allowance 

(2) Weight loss ond mortality assoctatton Usually the more severe the 

molting program, the greater the weight loss, and the greater the 
mortahty Wei^t loss is not a problem except that mortality m 
creases when the birds lose too much w eight On most programs feed 
restnction may be contmued as long as there is little excessive 
mortality 

(3) Weight loss regained Once the hens drop to near zero egg production 

dunng the force molting program, the feed allowance should be m 
creased, but only to the extent that it is ample for the birds to re 
plenish ttieir covenng of feathers and to gam weight slowly In 
Table 19 4, notice that the hens had regained about half of the weight 
loss after they had been on the moltmg program for 25 days By the 
time a force moltmg program is completed, the body weight of the 
hens should approximate their wei^t at the tune moltmg was first 
forced Once the body weight has returned to normal, the light day 
should be increased to 14 to 16 hours to stimulate egg production 
It IS not wise to mcrease the length of the light day unless weight loss 
has been regained In Table 19 4, the heaviest birds after 67 days on 
the force moltmg program had the highest egg production after eight 
weeks on production feed, the lightest birds had the lowest egg 
production 

(4) Weigh the birds dunng molting program Molting programs should not 
considered to be exact recommendations under all conditions Vana 
tions m the length of the natural light day, environmental tempera 
Ime, condition ot the hens at the time the program is initiated, and 
many other factors will alter the effects of the program One good 
criterion of how well force moltmg is progressmg is to weigh regularly 
a representative sample of the hens Average flock weights should be 
taken just prior to molting, and every two weeks dunng the moltmg 
program 

Comparison of First and Second Production Cycles 

Before discussmg the relative cost of producmg commercial eggs dunng the first 
and second cycles of production, many of the items affecting cost and profit 
should be set forth 

Pullet vs Molted Hen Cost 

Although the cost of producmg a sexually mature pullet is fairly well estab 
Ushed, the cost of returning the molted hen to egg production is miscalculated m 
many instances The first year production penod must be considered a separate 
entity from a bookkeepmg standpomt It has nothmg to do with the penod after 
force molting The cost of raismg a pullet from one day of age until she begms to 
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ing, their eggs are large during both the first and second cycles The practical 
method of comparing egg size is to study the amount of increased size dunng the 
second penod of lay for the same flock Most first year flocks should produce 
eggs of a size so that at least 71% of them grade Large or over Some strains will 
occasionally produce 80% of their eggs in this category To give an indication of 
the egg size difference, one table that seemingly is about average is given The egg 
size IS compared on the basis of identical penods of egg production dunng the 
first and second cycles It does not give the weights of all eggs produced durmg 
the first penod of production Such weights would be higher than those given 


Size of Birds 

After force molting, hens will be larger than they were at the end of their first 
production period and they will continue to gam weight during the production 
penod It IS a natural instinct for chickens to gam weight until they reach their 
maximum physical size, which is about the time they are two years of age Leg 
horns shoidd gam up to 0 5 lb (227 gm) dunng the second penod of lay, medium- 
Size birds laying brown shelled eggs, up to 0 75 lb (340 gm) 


TABLE 19 6 


FIRST AND SECOND PERIOD El^ SIZE 
fNme Months of Egg Production m Each Cycle) 

Egg Weight Classification 


2nd Penod 
(after Force 
Moltmg) 

% 

O 2 per Dozen 

Gm Each 
(Approximate) 

1st Period 
% 

Over 29 

26 through 28 
23 through 25 
20 through 22 
17 through 19 
Under 17 

Over 66 2 

59 2-66 1 

52 1-59 1 

45 0-52 0 

40 3-44 9 

Under 40 2 

4 2 

21 8 

45 1 

25 3 

32 

04 

9 3 

41 4 

35 3 

12 0 

19 

0 1 


... i. ,,, to bodv weight, one would expect the birds to 

As feed otproduction than dunng their first 

eat more each day dunng then seconapenu ^ thp feed con 

This tact, along with decreased egg production, maten^ly mcreases the teed con 

sumed per dozen eggs produced in the secon peno o 

^®4‘?“cWs m egg quality in the second penod ot lay are vanable Although 

"S™ « — . — .o .OP — 

psnod of eeg produotior, th^ fhao thTrUsooiatod with are 

factor 

Short cycle Moltmg production period ot at least 12 months 

prr mt'r^^Sinrth^e becomes a short cyCc 
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TABLE 19 5 


COMPARISON OF FIRST AND SECOND PERIOD 
COMMERCIAL EGG PRODUCTION 
(Percent Hen day Egg Production) 


Leghorn 


Medium size^'^ 


/eek 

1st Pen od^^^ 

% 

2nd Period 
% 

1st Period^®^ 

2nd Pen 
% 

1 

5 

5 

5 

5 

2 

18 

15 

17 

15 

3 

34 

32 

31 

26 

4 

54 

51 

48 

41 

5 

71 

67 

65 

56 

6 

89 

79 

82 

70 

7 

92 

81 

88 

74 

8 

91 

81 

87 

73 

9 

90 

80 

86 

72 

10 

89 

79 

86 

72 

11 

88 

78 

85 

72 

12 

88 

77 

85 

71 

13 

87 

76 

84 

70 

14 

86 

75 

83 

69 

15 

8S 

74 

82 

68 

16 

85 

73 

82 

67 

17 

84 

72 

81 

66 

18 

83 

71 

80 

66 

19 

82 

70 

79 

65 

20 

82 

69 

79 

64 

21 

81 

68 

78 

63 

22 

80 

67 

78 

62 

23 

79 

66 

77 

61 

24 

78 

65 

76 

60 

25 

78 

64 

76 

59 

26 

77 

63 

75 

58 

27 

76 

62 

74 

57 

28 

•7Q 

75 

61 

73 

56 


33 

34 


72 

71 


54 

53 


36 

37 

38 

39 


48 

47 


(1) Producint biown^tUed eu* 

(21 Producinc 240 etc* in 36 &iUt* bco-bousrd b»(U 
(3> Producint 233 etXilnSOSdir* tiva>bout««] b*ku 


Since egg size is partially associated with body weight, one would expect that 
flocks that hate gained appreaableweight by the end of the molting penod would 
produce larger eggs How ev er, these flocks also may produce few er eggs 
Certainly egg size dunng the second cycle is related to egg size during the first 
cycle Some strains of layers are bred for large egg size, and comparatively speak 
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cycle return more on invested capital than would have been the case if another 
group of first-year pullets had occupied the premises’ 

Approximate comparative costs for the first and second cycle of egg production 
are given m Table 19 8 The spread between the average cost for the two periods 
probably represents an average difference At times it could be higher, and at 
other times lower 


TABLE 19 8 

APPROXIMATE COMPARATIVE COST OF PRODUCING 
ONE DOZEN MARKET EGGS 

(In U S Dollars) 



Leghorn 

Medium size(^) 

Cost Item 

1st Cycle 

2nd Cycle 

1st Cycle 

2nd Cycle 

Pullet growing cost^^^ 
Molted hen cost^^^ 

Feed 

Labor 

Housing & equipment 
Other costs 

(Less) Hen salvage value 

TOTAL 

50 070 

150t-*> 

010 

019 

025 
( 010) 

$0 039 

161 

010 

022 

029 

(016) 

$0 083 

010 

021 

025 

(015) 

$0 050 

177 

010 

024 

029 

(017) 

$0 264<®> 

$0 245<’> 

$0 282'®) 

so 273<’> 


(1) Producing brown AeU«d eM»- 
<2) See Table 14 6 Chapter 14 

(4) lo'lb <27 2 ke) ® $ °376/lb <| 

fs’, <240 egg 

<7) AvtiSle lo. 40 weeks o( ege ptodueUon <168 eggs) 


Recycling Profit ^ derived from the value of the eggs 

The profit from recycling a flock of because of their larger size During 

sold These eggs should command » P of the eggs should be Large or 

the tost full yem of production a ‘,ould be in this size cate 

over During the second penod. a m for a special market for the 

gory However, unless the Aockovv buyers cannot use Extra 

larger eggs, th. P«-mm may not 
Large and Jumbo eggs, and others oner 

Keep Records accurate decisions When should 

Force molting and recycling a progressing on schedule’ How long 

the flock be molted’ Is the "lo p P fv^at are the costs 

should the hens remam in production g fogowed It will also serve as a 

and income’ An adequate record system must be loiioweo 

guide to any future force molting program 

recycling the breeder flock 

„ . ^ . A for the oroduction of hatching eggs are often force molted 

Breeder flocks used f” ^ of this program is materially lower com- 

and recycled However, the pr^f.tabihtyo^^P B 

pared with the program of molting J . — 
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Sometimes the first cycle is shortened to 10 months, followed by a second cycle 
of a to 10 months Another popular recycling program is to induce 3 eight month 
penods of egg production by molung after the 1st and 2nd cycles A bird should 
produce about 480 eggs on a hen*day basis during the 3 penods 
Short cycling costs must be kept separate The net cost of growing the re 
placement pullet must be amortized over the number of eggs she produces 
during the first period of egg production These costs cannot be earned 
over into a second or third penod when the first penod is short cycled 
11 amortiiation is not complete when the flock is short-cycled, the balance 
must be charged against first penod production, usually on the day force 
raoltmg was begun It is just as much of a charge at that time as is an un 
usually high death loss the same day It is poor business to try to capi 
talize inefficiencies, and both excessive mortality and nonplanned molting 
are management inefficiencies Their cost must be written off the books 
as a direct flock expense the day they happen 

Cost of Molting a Hen 

One of the prune reasons for recycling is that it costs less to molt a hen and 
return her to egg production than it does to grow a replacement pullet Using 
Table 14 6, Chapter 14, the cost of growing a Leghorn pullet to sexual maturity 
IS about US$1 40 and US$1 65 for a medium size pullet (producing brown shell^ 
eggs) Estimated average cost of molting fliese two types of commercial layers and 
returning them to egg production is shown in Table 19 7 

TABLg 19 7 


eSTIMATeo COST OF MOLTING A COMMERCIAL 
(In US UoUars) 
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TABLE 19 9 


Week 
of Egg 
Production 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 
80 

31 

32 

33 

34 

35 


PRODUCTION ESTIMATES FOR RECYCLED LEGHORN BREEDERS 

Second Period of Egg Production 


First 
Period 
Hen day Egg 
Production 
% 

5 

16 

34 

54 

72 

85 
88 
87 
87 

86 
85 
84 
84 
83 
82 
81 
81 
80 
79 
78 

78 

77 

76 

76 

75 

74 

73 

73 

72 

71 

70 

70 

69 

68 

67 


Hen day 
Egg 

Production 


Cumulative 
Hatching 
Eggs per 
Hen Housed 


Percent Total Hatch 


Young Old 

Males Males 


5 

15 

31 

50 

66 

78 
80 
80 

79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 

67 

66 

65 

64 

63 

62 

61 

60 

59 

58 

57 

56 

55 

54 

53 


0 4 78 73 

14 81 76 

4 84 79 

7 85 80 

11 85 80 


17 

22 

27 

33 

38 

43 

48 

53 

58 

62 

67 

72 

76 

80 

85 


85 

79 

84 

79 

84 

78 

84 

78 

83 

77 

83 

77 

83 

76 

82 

76 

82 

75 

82 

75 

81 

74 

81 

74 

81 

73 

80 

73 

80 

72 


89 

93 

97 

101 

105 

108 

112 

116 

119 

123 

126 

129 

132 

135 

138 


79 

71 

79 

71 

78 

70 

78 

69 

77 

69 

77 

68 

76 

67 

76 

67 

75 

66 

75 

65 

74 

65 

74 

64 

73 

64 

73 

63 

72 

63 


St Su™ a™ Da ""»™ 

program for the males as for the females 

Profitable Period of dunng the second cycle for 

The profitable period ^1- gj jong as for commercial hens Al- 

Leghom and medium size breeders is not as long 
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(1) The added cost of providing for the males 

(2) The increased value of the hatching egg compared with the commercial 

egg 


Reasons for Recyclmg the Breeder Flock 
The reason for recycling a commercial Rock is to make an additional profit over 
a short period of egg production However, the reasons for a second period of egg 
production in the case of breeders are quite different They are 
(1) To supplement normal hatching egg production In many instances, 
particularly in the case of egg type breeders, there are seasonal de 
mands for day-old chicks that call for an mcrease in the number of 
hatching eggs Often it is more practical to supplement normal, first 
year egg production with eggs produced by flocks in their second 
cycle 

(2) Substitute for high growing mortality Most hatcheries have a flock 

replacement schedule based on no excess of hatchmg egg production 
When a fust year flock has high mortality, there may be a hatchmg 
egg deficiency In these cases, force molting an older flock may help 
to make up the difference in hatching egg numbers due to the high 
death loss m another flock 

(3) Unforeseen demand for chicks The demand for chicks is difficult to 

project Many times it is greater than can be supplied by the available 
hatchmg eggs Recycling certam flocks offers a means of supplement 
mg the egg supply 

Comparison of Hatchmg Production 

Estimates of the production of hatchmg eggs durmg the first and second cycles 
of egg production are given m Tables 19 9, 19 10, and 19 11 It must be remem 
bered that egg size is an important factor with breedmg flocks, and post molted 
birds have a decided advantage m this respect 

Recycling Requires Young Males 

Young males produce much better fertUity than old males force molted Only 
when the decision to force molt the breedmg flock comes at a time late in the 
egg production period should old males be used with the recycled hens 
When young males should be brooded It will be necessary to determine m 
advance when the molted hens will return to egg production Six months 
prior to this date the new group of matching males should be started m 
the brooder house This will allow tune for them to grow and reach sexual 
maturity when the recycled hens begin producing hatchmg eggs 

Forced Moltmg Programs for Breeder Hens 
Any program of force molting that produces good results with a commercial 
flock of hens will be satisfactory for breeder hens However, it has been found 
that it should take from one to two weeks longer to return a breeder hen to egg 
production than in the case of a commercial hen Fertility, hatchability, and 
chick quality wall be better if a slow molt program is used 
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TABLE 19.9 


PRODUCTION ESTIMATES FOR RECYCLED LEGHORN BREEDERS 


Week 
of Egg 
Production 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


First 
Period 
Hen-day Egg 
Production 


5 

16 

34 

54 

72 

85 
88 
87 
87 

86 
85 
84 
84 
83 
82 
81 
81 
80 
79 
78 

78 

77 

76 

76 

75 

74 

73 

73 

72 

71 

70 

70 

69 

68 

67 


Second Period of Egg Production 


Hen-day 

Production 

% 


5 

15 

31 

50 

66 

78 
80 
80 

79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 

67 

66 

65 

64 

63 

62 

61 

60 

59 

58 

67 

56 

55 

54 

53 


Cumulative 
Hatching 
Eggs per 
Hen Housed 


Percent Total Hatch 


Young Old 

Males Males 

% % 


0.4 

78 

73 

1.4 

81 

76 

4 

84 

79 

7 

85 

80 

11 

85 

80 

17 

85 

79 

22 

84 

79 

27 

84 

78 

33 

84 

78 

38 

83 

77 

43 

83 

77 

48 

83 

76 

53 

82 

76 

58 

82 

76 

62 

82 

75 

67 

81 

74 

72 

81 

74 

76 

81 

73 

80 

80 

73 

85 

80 

72 

89 

79 

71 

93 

79 

71 

97 

78 

70 

101 

78 

69 

105 

77 

69 

108 

77 

68 

112 

76 

67 

116 

76 

67 

119 

76 

66 

123 

76 

65 

126 

74 

65 

129 

74 

64 

132 

73 

64 

135 

73 

63 

138 

72 

63 


Molting Breeder Males 

It old males are to be used with the molted hens, the males should be molted at 
the same time This will prevent many males from moltinR during the second 
breeding season, thus reducing their breeding potentiality. Use the same molting 
program for the males as for tlie females. 


Profitable Period of Second-cycle Egg Production . , , 

Tlie profitable period of producing hatching eggs dunng the second cycle for 
Leghorn and medium-sire breeders is not as long as for commercuil hens. Al- 
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TABLE 19.11 


PRODUCTION ESTIMATES FOR RECYCLED MEAT-TYPE BREEDERS 


Week 
of Ebb 
P roduction 

First 

Period 
Hen-day Egg 
Production 
% 

Second Period of Ecc Production 


Hen-day 

Ebb 

Production 

% 

Cumulative 

Hatchinc 

Eggs per 

Hen Housed 

Percent Total Hatch 

Young Old 

Males Males 

1 

2 

6 

18 

6 

15 

0.4 

1.4 

78 

79 

80 

73 

74 

75 

3 

44 



81 

70 

4 

B 

G 

68 

82 

81 

65 

73 

72 

13 

18 

81 

81 

80 

76 

75 

75 

7 

80 



60 

74 

8 

9 

10 

11 

12 

13 

79 

77 

76 

75 

74 

72 

68 

66 

65 

63 

62 

32 

37 

41 

45 

49 

53 

80 

79 

79 

79 

7B 

78 

74 

73 

73 

72 

72 

71 

14 

IB 

IG 

71 

70 

69 

59 

58 

57 

Cl 

78 

77 

77 

71 

70 

70 

17 

67 


68 

77 

69 

16 

66 



7C 

09 

19 

20 

65 

64 

53 

75 

76 

75 

66 

67 

21 

22 

23 

63 

62 

01 

51 

50 

46 

61 

64 

87 

75 

74 

74 

67 

66 

65 

24 

60 


90 

73 

65 

2f, 

58 



73 

64 

2G 

27 

B7 

56 

43 

95 

97 


63 

63 

2fl 

55 


100 

71 

62 

29 

30 

54 

52 

39 

102 

104 

71 

70 

61 

61 

31 

51 


lOG 

70 

fO 

32 

50 


10^ 


en 

33 

34 

3% 

49 

47 

4C 

34 

33 

no 

112 
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PRODUCTION ESTIMATES FOR RECYCLED MEAT-TYPE BREEDERS 


Week 
of Ese 
Production 


First 
Period 
Hen-day Efig 
Production 


Second Period of Egg Production 


Hen-day 

Egg 

Production 

% 


Cumulative 
Hatching 
Eggs per 
Hen Housed 


Percent Total Hatch 
Young Old 


Meat-line breeder flocks cannot be profitably molted under ordinap- cir- 
cumstSices Lwever, there may be occasions when the necessity for 
aritS hatching eggs will be cause for recycling, even if the program 
is nonprofitable, 

ANTIOVULATION DRUGS 

it tdtmt Id bd tb- "tott prddtid.l method of ptoduemg 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 
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table 19 10 


PRODUCTION ESTIMATES FOR "ECVCLEO MEDIUM SIZE BREEDERS 
(Producing Brown shelled Eggs) 


Week 
of Egg 
Production 


28 


29 

30 


32 

33 


First 
Period 
Hen day Egg 
Production 


15 

29 

45 

62 


Second Period ol Egg Production 

Percent T 


Hen-day 

Egg 

Production 


Cumulative 
Hatching 
Eggs per 
Hen Housed 


5 

14 

26 

41 

56 


04 

14 

3 


78 

70 

84 

76 

83 

75 

82 

74 

82 

73 

81 

73 

80 

72 

79 

71 

78 

70 

78 

69 

77 

69 

76 

68 

76 

67 

78 

66 

74 

66 

73 

65 

73 

64 

72 

63 

71 

63 

70 

62 

70 

61 

69 

60 

68 

59 

67 

58 

67 

58 


14 

19 


39 

44 

49 

53 

58 

62 

66 

71 

75 

79 


83 

87 

91 

95 


102 

106 

109 

113 

116 

119 

123 

126 

129 

132 


Young 

Males 


77 

80 

84 

85 
85 
85 
84 
84 
84 
83 


83 

82 

82 

82 

81 

81 

81 

80 

80 

79 

79 

78 


77 

77 


76 

75 

75 


74 

73 

73 


73 

76 

79 

80 
80 
79 
79 
78 
78 

77 
77 


7w 

V 

7 

7 


though eggsheU quality remains fairly good for a relatwly long 

bUity off rapidly with contmued post-molt egg Piof ^ reduced 

oen^of production less profitable In m^y cases, hatchabihty is 

Lch a low level that It IS unprofitable to set eggs hreeder (brodet 

Foie moiling the meet type breeder The meat type ^ eom 

ra^^o^uTs^^^brofi^^^^ 


FORCE MOLTING 


323 


TABLE 19 11 


Week 
of Egg 
Production 


1 

2 

3 

4 

5 

6 

7 

8 

g 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


PRODUCTION ES TIMATES FOR RECYCLED MEAT TYPE BREEDERS 

Second Period of Egg Production 


First 
Period 
Hon*dav Egg 
Production 
% 


Cumulate G 

Hen-day Hatching 

Egg Eggs per 

Production Hen Housed 

% 


Percent Total Hatch 

Young Old 

Males Males 

% % 


5 

18 

44 

68 

82 

81 

80 

79 

77 

76 

75 

74 

72 

71 

70 

69 

67 

66 

65 

64 

63 

62 

61 

60 

58 

57 

56 

55 

54 

52 

51 

50 

49 

47 

46 


5 

15 

38 

65 
73 
72 
70 
69 
68 

66 
65 
63 
62 
61 
59 
58 
57 
55 
54 
53 
51 
50 
48 
47 
45 
44 
43 
42 
40 
39 
37 
36 
35 
34 
33 


0 4 78 73 

1 4 79 74 

4 80 76 

8 81 76 

13 81 76 


18 

23 

28 

32 

37 


81 

76 

80 

75 

80 

74 

80 

74 

79 

73 


41 

45 

49 

53 

57 


79 

73 

79 

72 

78 

72 

78 

71 

78 

71 


61 

64 

68 

71 

75 


77 

70 

77 

70 

77 

69 

76 

69 

76 

68 


78 

81 

84 

87 

90 


76 

67 

75 

67 

74 

66 

74 

65 

73 

65 


92 73 64 

95 72 63 

97 72 63 

100 71 62 

102 71 61 


104 70 61 

106 70 60 

108 69 60 

110 69 59 

112 68 69 


Meat line breeder flocks 
cumstances However, 
additional hatching eggs 


cannot be profitably molted imder ordmary cir 
there may be occasions when the necessity for 
will be cause for recycling, even if the program 


IS nonprofitable 


ANTIOVULATION DRUGS 

It has been established that the basis for recycling is to give the hen a rest so ttet 
she may continue profitable egg production 

toward this end Today it seems to be the most practical method of producing 
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the rest However, the requirements for replenishing the feathers and the loss of 
body weight create a great stress 

Recently, several drugs and hormones have been used to produce a * vacation’ 
or rest Most of these are in the category of antiovulation drugs They only pre 
vent the hen from laying, she does not normally drop her feathers nor lose wei^t 
Although the results of their use have been very good, most experiments have 
shown that they are not qiute equal to the results of forced molting Because it is 
possible to stop egg production at any time by administenng the drug and to 
return the hen to egg production by withdiavrmg the drug, there are any number 
of combinations of programs that could be used to provide the hen with a rest 
The most common ones are 

(1) To delay the onset of egg production Gmng the drug at the time the 

bird reach^ sexual maturity will delay the onset of egg production, 
allowmg the pullet to gam wei^t and produce larger eggs when the 
drug IS withdrawn 

(2) Year-end rest period This is a substitute for forced moltmg The drug 

IS administered for varying lengths of time However, there is a chance 
that there will be a normal molt after the drug is withdrawn, not from 
any drug connection, but because it is a natural age for molting 

(3) Intermittent rest periods Ibere are many combinations One example 

would be to feed the drug for two weeks out of every two months, 
thus giving the layer a periodic two week rest 

Drugs in Combination with Force Molt 

One antiovulation drug, methaUiburet is used at 70 ppm m the feed Feed con 
sumption drops to about 60% of normal and a molt follows The drug is fed for 
about 13 days while mash feeding contmues After drug vnthdrawal, the birds 
increase their feed intake and egg production begms about eight or nine weeks 
after the drug was first fed 

Caution Althou^ methalUbure has been cleared for use m some countries, it 
IS illegal m others 



CHAPTER 20 


Broilers and Roasters 


Broiler production is a business in which volume is necessary to offset the small 
unit of profit. With margins so small, the producer, whether an individual opera- 
tor or an integrator, must be aware of the many factors that affect the cost of 
production. Although each factor exerts only a minor influence, the combined 
effect of all factors becomes phenomenal One might say that economical broiler 
production is “a lot of little things,” none of which can be neglected. 

Definitions of Broiler and Roaster 

Through the years the meaning of these two terms has "hanged Ori^nally a 
broiler was a small chicken used for human consumption. A larger b 
known as a fryer. A bird still larger was called a roster. Nowmlnys the term 
fryer is used less frequently, and broilers are birds tha are ™av,rnum live 

eight or nine weeks regardless of their size. In most ms ce Straicht run 

weight approximates 4 lb (1.8 kg) Roasters are much heavier Straight run 

flocks average about 6 5 lb (2.95 kg). nnH master man- 

Because of the similarity between many items in toeether in the fol- 

agement programs, several recommendations are incorp g 

lowmg pages. 

broiler production 

Broiler production began in 1923 on Delmarva Si 

the growth of the industry has been phenomen • n ^ere purchased 

but Lund the wortd. In the "-ly ZZ ZtZt 

from hatchenes producing heavy, meat-type feed conversion. As 

developed, capable of ^‘®'^°beBarto develop, necessitated because 

the industry increased in size, ® ent of thl business Hatchenes 

the margins of profit were shnnking and soon broilers 

and feed companies combined. P™""® ® -j^an aL free-lance enterpnse In 

were being produced on a contract groLng broilers under a 

many countnes at the present time mo p services, while 

contract, that is, the integrator ^ incidentals The integrator 

the producer supplies the equipment, ‘ ^ a stipend for the use of 

owns the birds at all times, the produceMgr ^ ^ 

his facilities and labor, usually on the has 
for doing a good job. 

ALL IN, ALL-OUT SYSTEM 

, 1 .r.r.v'.nfT Via«; been the use of the a//- 

The most practical program for the farm at the same time All 

out system, in which only one age of jjter which 

the chicks are started on the same day, This lack of birds breaks any 

there is a period when no birds Me on P ^ “clean start,” with no 

cycle of an infectious disease, the nex^poup of buds h^^^ 
possibility of contracting a disease fr 
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In the past it has been uneconomical to practice multiple brooding on a single 
farm Anraisease in one flock soon finds its uay to others, and as the new imd 
younger groups of broilers reach a susceptible age, they too are ‘ 

pathogenm organism To break the cycle of infection, the farm must te depop^’ 
lated-certainly an uneconomical practice, as it takes eight weeks o g 
all ages off the farm Then, following depopulabon for 2 weeks, another 8 weeks 
are required to fill the buildings again. 

Isolation , . 

The broiler growing farm should be isolated No chickens of other ages shouia 
be nearby The buildings are best enclosed with a tight fence, and with locks on all 
entrance gates Beware of feed and other supply trucks entenng the enclosure 


The Broiler Growmg Program 

Broiler growing units have become larger as automation has made its way into 
the industry Certainly one man can easily care for 40 or 50 thousand birds with 
bttle difficulty As a contractor, he usually works every day until the birds are 
sold, then has his days off when the premises are depopulated. In some instances, 
one caretaker has handled over 100,000 birds with some extra help during the 
first week when the labor requueroent is high 
Broods per year The length of the grosving period and that of the down- 
time (time between broods) vary, and in turn these variations affect the 
number of broods that can be started each year Normal downtimes range 
from 7 to 14 days A short doivntime plus a short growing period in- 
creases the number of broilers that can be produced m a house during the 


TABLE 20 1 


LENGTH OF THE GROWING PERIOO DOWNTIME AND NUMBER OF BROODS PER YEAR 










BROILERS AND ROASTERS 


327 


course of a year. The effects of these two factors on the number of 
broods per year are shorvn in Table 20.1. 

broiler housing 

The practices followed in the growing of broilers axe very similar to those used 
in the growing of commercial egg strains. Since housing, equipment 
ment have been discussed in earlier chapters, the ® 

confined to brief outlines of certain procedures, except where some item espe- 
daily pertinent to broiler raising. 

Type of House for Broilers • xu f 

Broiler houses may be considered as brooder houses. The 
the birds are kept in them for two to four weeks ,°t sfould 

type brooder hoLes. Such houses are described fuUy in Chapter 
be reviewed. In the main, there are two general types of housing suitable for 

broiler production. 

(1) Open house: These houses are open ®’‘‘*”‘ijf“'’%entLtion 

tion is controlled according to the requirements of the birds. 

Air requirement.- The 

' ronmentally controlled broiler hou maximum out- 

the broilers ^e at ^gS-lMl 9 kg) broilers and the tempera- 
side temperature^ W* ^.25 Ib a^9 

ture at 110 F (43.d Oj, o.o . . ac the requirement vanes 

moved through the house each mmute. As tne req 


TABUE 20.2 


^e^.iiDFnATURE AND VENTILATrON NEEDS 
AOE OF BROILERS per Minute per Bird) 


Outside 

Air 

^Temperatui^e 


.rr.^vim« te Aee of Broilers end Roasters, in Weeks 

" .„„..tln,ete Avenge Streighf^ dy Weight, in Pound s 

e-5 .„^;.\l n,ete Awr.ee Stra^M-ruj ^ ^WeiSht. in K i^ 

— 177 2A0 2.95 

r...LiiF..t of Air 'per Minute per Bird 


40 

4.4 

0.24 

0.7 

50 

10.0 

0.30 

0.8 

60 

16.6 

0.36 

1.0 

70 

21.1 

0.42 

1.2 

80 

26.7 

0.48 

1.3 

90 

32.2 

0.54 

1.5 

100 

37.8 

0.60 

1.7 

110 

43.3 

0.66 

1.8 


1.2 

1.6 

1,9 

2.2 

2.6 

2.8 

3.1 

3.4 


X.9 

2.3 
2.8 

3.3 

3.7 
4.2 

4.7 
5.1 


3.2 

3.8 

4.5 

6.1 

6.7 

6.4 

7.0 


3.9 

4.7 

5.5 
6.2 
7.0 

7.8 

8.6 


14 


3.40 


3.6 

4.5 

5.4 

6.3 

7.2 

8.1 

9.0 

9.9 
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In the past it has been uneconomical to practice multiple brooding on a single 
fa^m A^disease m one flock soon fmds its way to “ the "ew imd 

younger groups of broilers reach a susceptible age, they too are attacked by 
pathogenm organism To break the cycle of mfection, the farm must be depopu- 
lated-certainly an uneconomical practice, as it takes eight weeks to get birds oi 
all ages off the farm Then, following depopulation for 2 weeks, another 8 weeks 
are required to fill the buildings again 

Isolation 

The broiler growing farm should be isolated No chickens of other ages should 
be nearby The buildings are best enclosed wth a tight fence, and with locks on all 
entrance gates Beware of feed and other supply trucks entering the enclosure 

The Broiler Growing Program 

Broiler growing units have become lai^er as automation has made its way into 
the industry Certainly one man can easily care for 40 or 50 thousand birds wth 
httle difficulty As a contractor, he usually works every day until the birds are 
sold, then has his days off when the premises are depopulated In some instances, 
one caretaker has handled over 100,000 birds with some extra help during the 
first week when the labor requirement is high 
Broods per year The length of the groiving penod and that of the down- 
time (time between broods) vary, and m turn these variations affect the 
number of broods that can be started each year Normal downtimes range 
from 7 to 14 days A short doNvntime plus a short growing penod in 
creases the number of broilers that can be produced m a house during the 


LENGTH OF THE GROWING PERIOD DOWNTIME AND NUMBER OF BROODS PER YEAR 
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course of a year. The effects of these two factors on the number of 
broods per year are shown in Table 20.1. 

BROILER HOUSING 

The practices followed in the growing of broilers are very similar to those used 
in the growing of commercial egg strains. Since housing, equipment, and manage- 
ment have been discussed in earlier chapters, the material included here will be 
confined to brief outlines of certain procedures, except where some item is espe- 
cially pertinent to broiler raising. 

Type of House for Broilers 

Broiler houses may be considered as brooder houses. The only variation is that 
the birds are kept in them for two to four weeks longer than in the case of chick- 
type brooder houses. Such houses are described fully in Chapter 11, and it should 
be reviewed. In the main, there are two general types of housing suitable for 
broiler production. 

(1) Open house: These houses are open to the extent that they have win- 

dows or open sides, depending on climatic conditions. Ventilation 
used is similar to that employed for brooder and grower houses used 
for other types of chicks. 

(2) Environmentally controlled house: Such houses are lightproof. Ventila- 

tion is controlled according to the requirements of the birds. 

Air requirement: The capacity of the ventilating system in the envi- 
' ronmentally controlled broiler house should be that necessary when 
the broilers are at marketable weight and there are maximum out- 
side temperatures. With 4.25-lb (1.9 kg) broilers and the tempera- 
ture at 110°F (43.3°C), 5.6 cu ft of air per bird would need to be 
moved through the house each minute. As the requirement varies 

TABLE 20,2 

AGE OF BROILERS AND ROASTERS, TEMPERATURE AND VENTILATION NEEDS 
(In Cu Ft Of Air per Minute per Bird) 


Approximate Age of Broilers and Roasters, in Weeks 

2 4 6 8 10 12 14 

Approximate Average Straight-run Body Weight, in Pounds 


Outside 

Air 

^Temperature 

0.5 

1.4 2.6 3.9 6.3 6.5 

Approximate Average Straight-run Body Weight, in Kilos 

7.5 

0.23 

0.64 

1.18 1.77 2.40 

Cubic Feet of Air per Minute per Bird 

2.95 

3.40 

40 

4.4 

0.24 

0.7 

1.2 

1.9 

2.5 

3.1 

3.6 

50 

10.0 

0.30 

0.8 

1.6 

2.3 

3.2 

3.9 

4.6 

60 

15.6 

0.36 

1.0 

1-9 

2.8 

3.8 

4.7 

6.4 

70 

21.1 

0.42 

1.2 

2.2 

3.3 

4.5 

5,6 

6.3 

80 

26.7 

0.48 

1.3 

2.5 

3.7 

6.1 

6.2 

7.2 

90 

32.2 

0.54 

1.6 

2.8 

4.2 

6.7 

7.0 

8.1 

100 

37.8 

0.60 

1.7 

3.1 

4.7 

6.4 

7.8 

9.0 

110 

43.3 

0.66 

1.8 

3.4 

5.1 

7.0 

8.6 

9.9 
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according to age of the birds and the temperature. Table 20 2 has 
been prepared to show the air requirement for broilers and roasters 
Caution Fans do not always move their rated capacity of air Dirty 
blades, slippmg belts, and baffles also reduce airflow If there is 
any doubt about the ability of fans to move air, increase the fig- 
ures m Table 20 2 by 10 to 15% 

Negative pressure ventilation In most, but not all cases, the negative 
pressure system is used to ventilate environmentally controlled 
broiler houses See Chapter 11 

Pad-end fan cooling Many newly constructed broiler houses incorpo- 
rate pad and fan cooling The value of this type of cooling is past 
the expenmen tal stage When outside temperatures are high, such 
cooling mcreases broiler groivth, feed consumption, and feed 
efficiency 

Floor Space Per Broiler or Roaster 

Floor space, at least to some extent, is inversely proportional to growth and 
feed conversion The more you crowd broilers and roasters, the poorer the 
results 

Economics imporfant Because of the above statement, an analysis of any 
Boor-space experiment cannot be made solely on the basis of flock be 
havior Indeed, limiting the floor space gives poorer results on a bird 
basis, yet more pounds of meat may be produced m the broiler house 
The question always has been and continues to be What is the least 
amount of floor space necessary per bird to produce the greatest return on 
investment’ Another fact is that larger birds require more floor space 
than smaller Thus, the size of the broiler or roaster to be mziiketed has a 
bearing on the computation 
Reducing the floor space will 

(1) Decrease feed consumption 

(2) Decrease the growth rate 

(3) Decrease feed effiaency 

(4) Increase mortality 

(5) Increase cannibalism 

(6) Increase the incidence of breast blisters 

(7) Increase the percentage of birds with poor feathering 

(8) Increase the condemnations at the processing plant 

(9) Increase the house ventilation requirement 

(10) Increase the pounds of broilers raised in a given house during a 12 
month penod 

Floor space and broiler or roaster size In the face of lower mature bird 
wei^t, decreased feed effiaency, and mcreased mortality, for greatest 
cash mcome per house approximately Uie amount of floor space given m 
Table 20 3 should be allocated to each bird Decrease the floor space per 
bird by about 10% during the wmter months In other words, broilers and 
roasters need more floor space m hot weather than m cold 
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TABLE 20.3 


FLOOR SPACE REQUIREMENTS FOR 
BROILERS AND ROASTERS 


Weight of 
Mature 
Bird 

Lb Kg 

Floor Space Requirement 

Sq Ft 
per Bird 

SqM 
per Bird 

Birds per 

Sq m 

3 1.4 

0.6 

0.06 

17.9 

4 1.8 

0.8 

0.07 

13.5 

5 2.3 

1.0 

0.09 

10.8 

6 2.7 

1.3 

0.12 

8.3 

7 3.2 

1.7 

0.26 

6.3 


Floors VS. No Floors 

In many locations concrete floors are a requisite of good house construction. 
However, where the soil is dry. porous, and sandy, many broiler and roaster 
houses are built so that the soil serves as the floor. 

Size of Broiler House 

There is no formula for determining the size of the broiler house, the dimen- 
sions being a combination of many factors. Where commercial production is 
practiced, few houses hold less than 10,000 broilers, and some hold 50,000 or 
more. 

Width of house: The conventional house with windows or open sides should 
be about 32 to 36 ft (9.8-11.0 m) wide, but environmentally controlled 
houses should approximate 40 ft (12.2 m), because most automatic feed- 
ers better fit this width, and proper ventilation can easily be maintained. 

Number of floors: Single floors are usually used for broiler production, al- 
though some poultrymen are using houses with two or three stories. How- 
ever, the multistory house has the disadvantage of being more difficult to 
service. This is particularly true in regard to getting equipment, chicks, 
and feed to the upper floors. A greater difficulty occurs when the broilers 
are marketed; lowering the coops from the upper stories is very difficult 
and laborious. 

Size of pens: Broilers do better if kept in groups not to exceed 2,000 birds. 

Pens are also advantageous at market time; it is easier to catch birds con- 
fined in pens. 

BROILER GROWING EQUIPMENT 

Practically all the equipment used in a commercial broiler growing house is simi- 
lar to that necessary for keeping layer and breeder chicks to a similar age. See 
Chapter 12. However, some of the equipment capacities are different. 

Brooders: Start 500 chicks under a 6-ft hover, 750 under an 8-ft hover, or 
750 under a 40,000-Btu heater. 

Feeders: Allow broilers 2 in. (5.1 cm) of trough space through 6 weeks, and 
3 in. (7.6 cm) until market time at 8 or 9 weeks of age. When circular pans 
are used, allow about one-third less feeder space per bird. 
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Waterers Provide two chick founts for each 100 chicks at the start of the 
brooding period Later, each broiler should have 1 in (2 54 cm) of 
waterer space when troughs are used With pans, supply about one third 

less bird space , « - x ji 

Lights Use continuous light the first 48 hours, then provide 0 5 footcandle 
of illumination at bird level to supplement natural daylight or in environ 
mentally controlled houses 

Bulk feed bins These should be large enough to hold 1 ton (2,000 lb) of 
feed per 1,000 broilers 


SELECTING THE CHICKS 

Many of the factors associated with economical broiler and roaster growth are 
mhented Others are associated with the hatchery m which the chicks are 
hatched Decisions that must be made by the grower in selecting the best chick 
are hsted below In many instances, the integrator is responsible for the choice of 
chicks, the producer must take the type and quality offered him as a part of his 
contract for growmg the birds 

(1) Which strain of broilers will be most profitable’ 

(2) What vaccination program have the breeders undergone’ 

(3) What IS the breeder or hatchery disease<ontrol program’ 

(4) What quality of chicks will be delivered’ 

(5) What IS the chick size’ 

(6) Is there need for vaccmatmg at the hatches’ 

(7) Are chicks to be sexed’ 

(8) Will the chicks need to be debeaked at the hatchery’ 

BROILER MANAGEMENT 

Broiler management might be called mini management it mvolves a lot of little 
thmgs many of which in themselves seem insignificant, yet add up to economical 
production The manager or caretaker who can care for all the details will achieve 
success, but the person who is careless, who forgets some "meaningless” chore, 
who does not know the mtncacies of the busmess, or who fails to recognize prob 
lems in their infancy, will almost mevitably fail So many times in the broiler 
production business the manager makes the difference Today many flock man 
^ers are not as closely associated with their busmess as they were before Integra 
tion gained a foothold in the mdustry, and when they had a greater financial m 
terest m their busmess Today the man who actually cares for the flock is one of 
three types 

(1) He owns the birds 

(2) He IS a contract grower 

(3) He is a hired laborer 

An analysis of the results obtamed by Georgia broiler growers was made by the 
University of Georgia Broiler producers were classified accordmg to the above 
three categories, and their ability to do a good job was analyzed A part of the re 
suits IS given m Table 20 4 Those who owned their own birds had the highest 
broiler weights, the contract grower had the next best, and the laborer, the poor 
est The differences could not be associated with factors other than the type of 
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TABLE 20.4 

BROILER WEIGHT ACCORDING TO 
TYPE OF CARETAKER 


Type of Caretaker 

Mature Broiler Weight 

Lb Kg 

Owner 

3.43 

1.56 

Contract grower 

3.40 

1.54 

Hired laborer 

3.33 

1.51 


labor itself. The results do not mean that growers other than owners cannot do a 
good job, but they do show the necessity of a greater amount of exertion neces- 
sary to produce top results. 

Preparing for the Chicks 

A certain amount of downtime between broods of broilers is necessary to clean 
the house and premises. This also allows a period during which there are no birds 
in the buildings and provides an opportunity to break any cycle of an infectious 
disease. Preparation for the new group of broiler chicks during this downtime will 
encompass the following (See Chapter 13 for details): 

Clean the house and equipment: Do as thorough a job of cleaning as possi- 
ble. Use a disinfectant when needed. The litter may or may not be re- 
moved, according to the practice followed. 

Litter: If the old litter has been removed, add new litter. When litter is re- 
used, some additional new material may be necessary. There are many 
types of litter material, and that most likely to be used will be the most 
economical. But litters do differ, as Table 20.5 shows. Important too is 
the fact that the moisture-absorbing ability of the litter is not always cor- 
related with broiler growth, as shown in this table. 


TABLE 20.5 

FACTORS ASSOCIATED WITH UTTER MATERIALS 


Litter Material 

Grams of Moisture 
100 Gm of Litter 

Will Hold 

Mature Broiler 
Weight on 

New latter 

Lb Kg 

Kne Straw 

207 

3.35 

1.51 

Peanut hulls 

203 

— 

— 

Pine shavings 

190 

3.38 

1.63 

Chopped pine straw 

186 

— 

— 

Kiee hulls 

J7J 

3,47 

1.57 

IHnc stump chips 

165 

3.68 

1.62 

Fine bark and chips 

160 

3.40 

1.54 

Rne bark 

149 

3.39 

1.54 

Corncobs 

123 

3.57 

1.62 

Rnc sawdust 

102 

3.67 

1.62 

Clay 

69 

3.24 

1.47 


Source: Univ. of CeoreU Rei. Bull. 7S, PouJtrr De;>t.. Atheni. C». 
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Qualities of a good litter A good litter should 

(1) be light in weight, 

(2) have medium particle size, 

(3) be highly absorbent, 

(4) dry rapidly, 

(5) be soft and compressible, 

(6) show low thermal conductivity, 

(7) absorb a minimum of atmospheric moisture, 

(8) be inexpensive, 

(9) be compatible when sold as fertilizer 

Clean the bulk feed bins Remove unused feed from the bins, then wash 
and disinfect them 

Have the correct house and brooder temperature Both are very important 
to a proper start of the brooding operation See Chapter 13 for details 
Attraction lights Where hover type brooders are used, install attraction 
lights to attract the chicks to the area of brooder heat during the first few 
days 

Brooder ^ards With most brooders, guards are necessary to confine the 
chicks to the heated area 

Warm room brooding Where the entire house is heated instead of using 
conventional brooding systems, be sure the building is heated to the cor 
rect temperature See Chapter 13 

Feeders and waterers Chick box lids or something similar provide the most 
satisfactory feeder for the first few days Founts are best for supplying 
water 

When The Chicks Arrive 

A few hours before delivery of the chicks, fill the founts with water so that the 
chill will be removed by the time the chicks amve Place fresh feed in the feeder 
lids after filling the waterers 

Chicks should amve early m the day So that the chicks may have the en 
tire day to learn to eat and dnnk, they should be delivered early m the 
morning If they happen to amve m the afternoon be sure that contmu 
ous light IS used the first two nights 

Care Durmg First and Second Days 
Keep the house warm 

Be sure all the chicks are eating and dnnkmg 

Do not let chicks crowd against the guards 

Give fresh feed often 

Check the chicks often the first two days 

Keep debris out of the water founts 

Watch for starve outs Find the trouble and remedy it 

Check the brooder temperatures at night 

Be sure there is a coccidiosis-control program 

Third and Fourth Days 

Discontinue bright all night lights after 48 hours 
Check the brooder temperature at night 
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Expand the brooder guards each day 

Clean the waterers daily, disinfect them once a week 

Start using larger feeders on the fourth day, but continue the feeder lids 

Supply fresh broiler starter feed often 

Be sure the length of the light day is correct 

Fifth Through Seventh Day 
Keep the brooder warm, the house cool 
Check the brooder temperature at night 
Clean the waterers daily, disinfect them once a week 
Supply larger waterers 
Start to remove first waterers and feeders 
Remove the brooder guards 
Begin to increase airflow through the house 

Second, Third, and Fourth Weeks 
Start to raise the feeders and waterers 
Watch for feed wastage 
Check the feed mtake daily 
Start raising brooder hovers at end of three weeks 
Clean the waterers daily, disinfect them once a week 
Keep the house cool 
Increase the ventilation rate 
Start the vaccination program 
Be on the lookout for coccidiosis 
Record daily feed consumption 

Fifth, Sixth, and Seventh Weeks 
Clean the waterers daily, disinfect them once a week 
Increase the height of the feeders and waterers 
Check the feed consumption 
If hand fed, feed two or three times a day 
If weather is hot, lengthen the light day 
Change to broiler developer feed, usually at end of fifth week 
Increase the ventilation, avoid drafts 

With open sided houses, adjust the curtains as the outside temperature 
changes 

Be on the lookout for disease 

Eighth and Nmth Weeks 
Wash waterers daily, disinfect once a week 
Increase the height of the feeders and waterers 
Keep the house cool 
Increase the ventilation, avoid drafts 
Check the daily feed consumption 
If weather is hot, lengthen the light day 
If hand fed, feed 2 or 3 times a day 
Be on the lookout for disease symptoms 
Follow any drug withdrawal requirement 
Do not disturb birds the day they are marketed 



334 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


LIGHT MANAGEMENT FOR BROILERS 

The amount of light for a growing broiler is only that amount necessary to en 
able the bird to move about and to see to cat and dnnk Activity is to be reduced 
to a minimum The intensity of illumination at bird level should be about 0 5 
footcandle In the environmentally controlled house, this requirement is easily 
provided, but with houses having open sides or windows more than this intensity 
of light IS supplied by sunshine As illumination above the optimum induces 
canmbahsm activity, and piling, the open house is a decided disadvantage, unless 
some method can be used to restrict some of the natural daylight But often this 
IS not possible, which causes a problem 

Ckilored Light 

When the broiler house is hghtproof, red light bulbs are often used to reduce 
cannibalism still further Debeaking usually can be eliminated But if the house 
has open sides or windows, the use of red lights dunng the morning and evening 
hours to supplement the hours of natural daylight is a disadvantage, as the birds 
cannot readily adjust to such an especially dim light after the bright, intense light 
of the daytime 

Length of the Light Day 

In most instances a light day of 14 hours will suffice for broilers There is no 
stimulating threshold as wth layers, the only reason for an optimum light day is 
to provide sufficient time for the broilers to consume an adequate amount of feed 
and water When the weather is exceptionally hot it may be advantageous to pro 
vide a 16 hour light day to give some additional feeding time dunng the cooler 
hours in the morning and evening 

Light For Catchmg Birds 

Most broilers and roasters ready for market are removed from the poultry house 
at night, to reduce the incidence of bruising dunng the catching process A small 
amount of red or blue light will enable the catchers to see, while the chickens will 
not be prompted to move about 

GROWING BROILERS IN CAGES 

Although most of the world’s commercial broilers are raised on the floor, some 
poultrymen believe that a revolutionary change could take place m the next few 
years -with the advent of cage reanng Many expenments dealmg with this method 
of management have been completed and some commercial broiler growers are 
testing the process 

The cage system of producmg broilers is designed after the one used for growing 
commercial laymg pullets The broiler chicks are started m cages or coops with a 
mesh type floor and kept there until ready for market The mam objective of the 
proper broiler cage has been to grow the birds m a coop that could be used to 
transfer the grown broilers to the processmg plant As most of the present-day 
marketing coops are about 2 ft wide and 3 ft long (0 6 X 0 9 m), this size is pre 
dommately used for growing broilers The best grovnng program would mvolve 
the use of the same coop for starting and growmg the broilers, but some systems 
of management call for special brooder starting cages Later, the broilers are 
moved to the cage coops Speaal equipment has been devised for feeding and 
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watering the broilers in the cage coops, and special coops to facilitate the labor 
associated with these two chores have been designed. 

Although cage broiler growing is still in the experimental stage, certain advan- 
tages and disadvantages have been uncovered. 

Advantages of cage growing 

(1) More birds can be kept in a given house space, as the cages may be 

tiered. 

(2) The system eliminates catching the birds at market time, reducing a 

great deal of bruising. 

(3) There is no litter cost. 

(4) Coccidiosis is practically eliminated. 

(5) There may be less labor, although this is problematical. 

(6) Cannibalism is reduced because of the dark house; no debeaking is 

necessary. 

(7) Less do^vntime is necessary between broods; cleaning the house is 

easier. 

Disadvantages of cage growing 

(1) In most cases there is a higher incidence of breast blisters. At the pres- 

ent time most experimental work with broiler cages has to do with 
testing various types of cage-floor materials because the floor ma- 
terial is closely related to the incidence of blisters. 

(2) There is a higher incidence of crooked keel bones in some instances. 

(3) Cage-grown broilers are not as heavy as those grown on the floor. 

(4) Feed efficiency is reduced. 

(5) There is more “trim” of the birds in the processing plant. This re- 

duces the monetary return for the birds. 

(6) The wing bones are more brittle, a processing detriment. 

Types of Cage Coops 

Three types of cage coops are being tried, each associated with the material used 
in construction: 

(1) wire coops; 

(2) wood coops; 

(3) plastic coops. 

Type of Floor Material 

In an endeavor to reduce the high incidence of breast blisters, about every con- 
ceivable type of material has been used for the cage floor. Wire fabric, punched 
plates, metal and wood dowel rods, solid floors, hardware cloth, rubberized roll- 
ers, rubber strips, foam-covered metal, and plastic mesh cloth are some of the ma- 
terials tried. Surprisingly, the lowest incidence of breast blisters has occurred 
when welded wire fabric is used, but washed and scrubbed daily— a seemingly im- 
practical solution to the problem. 

If the breast problem can be reduced to that incurred with floor-reared birds, . 
the practicability of cage rearing could become an established practice and per- 
haps revolutionize broiler growing. 

Cage Specifications 

Any program for growing broilers in cages is still in its infancy; there are few 
recommendations that have become specific. The floor space requirement is based 
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on the weight of the birds to be marketed Because of the close confinement, this 
IS \ery important Provide a minimum of 0 1 sq ft (0 009 sq m) of floor space for 
each pound of average mature weight A 4 lb (1 8 kg) bird would require 0 4 sq ft 
(0 037 sq m), etc Crowding and bird wei^t increase the incidence of breast 
blisters Crowding reduces the mature bird weight and increases mortality Ad- 
just the height of the feeder and waterer as the birds grow older 

DISEASE PREVENTION 

Management must provide a good program of disease prevention if successful 
broiler production is to result With broilers, as opposed to birds raised for egg 
production, there is but a short growing period— too short for the birds to recover 
from most disease outbreaks prior to market time Therefore, the disease-control 
procedure must be one of prevention rather than of treatment Only when there 
IS failure in the prevention program can medication be practiced 

Vaccmation Program 

There is no common vaccmation program In fact, some broiler growers do not 
vaccmate for any disease, because they practice isolation and sanitation, and feel 
that th^e programs will prevent most disease outbreaks 
When a vaccmation program is to be followed, consult disease specialists m the 
area where the broilers are to be located, who are m an excellent position to know 
the prevalence of any disease, and the control measures necessary to prevent it 
As a suggestion and startmg guide, see Table 43 1, Chapter 43 In most instances 
only Newcastle disease and bronchitis vaccmes are used for broilers See a discus 
Sion of these diseases in Chapter 41 

Remember Vaccmation creates a stress Be sure to use the right type of 
vaccine, ascertain that it is fresh, vaccmate according to directions, and at 
the Tight age 

Coccidiosis Control 

After a study of cocadiosis, it would seem that there is a fool proof method for 
eUtcimatmg this disease isi broilers But most methods are far frozn perfect, coc 
cidiosis still is an important problem with broiler flocks 
Complete suppression necessary Coccidiosis must be fully suppressed m 
broilers, there is not time to develop immunity Such a program calls for 
a coccidiostat at full level in the feed, or a vaccmation program Even 
then there are failures See Chapter 41 Some method of treatmg flocks 
that “break” must be available on a moment’s notice 
Effect of a coccidiosis outbreak With coccidiosis there is damage to the 
mtestmal Immg which prevents normal absorption of food matenal from 
the intestinal tract Even mild outbreaks of the disease affect the condi 
tion of the birds Appetites are reduced, feed consumption is less than 
normal Reduced appetite and reduced mtestmal absorption mean poorer 
growth and feed conversion, either of which could reduce the profitability 
of the flock 

Medicaments 

On many occasions it will be necessary to medicate a flock of broilers to alle 
mate the stress created by disease or by some management failure Most drugs 
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used in the course of treatment must be withdrawn from consumption some time 
prior to the day the birds are marketed, in order to eliminate or reduce the quan- 
tity of the drug in the tissues. Be sure you know the withdrawal period for each 
drug used. 


GROWTH AND FEED CONSDAfPTION 

Anyone producing broilers or roasters must make a critical study of the varia- 
tions that occur in the growth and feed consumption of males and females. These 
variations are shown in Table 20.6 (pounds) and Table 20.7 (kilos), and involve: 

live body weight; 

weekly increases in live body weight; 

weekly feed consumption; 

cumulative feed consumption; 

weekly feed conversion; 

cumulative feed conversion. 

The data given in the tables represent average figures for good flocks. There are 
seasonal variations in these figures; one could expect slightly better results during 
the summer and poorer during the winter. The marketable weight of broilers 
varies, but most commercial broiler growers produce a bird near 4 lb (1.8 kg) in 
8 weeks of time in the United States and in some other countries. When the aver- 
age weight of the straight-run flock gets above 4.5 lb (2.04 kg), the birds are too 
heavy to be broilers and not heavy enough to be roasters. In this discussion a 
flock with an average straight-run weight of 4 lb (1.8 kg) each is considered to be 
marketable broiler size. Those weighing 6 lb (2.72 kg) and over are in a roaster 
classification. 

From an examination of the data in Tables 20.6 and 20.7 the following facts 
may be established: 

(1) Males grow faster than females: At near broiler market age, the males 

will attain approximately the same weight nine days before the fe- 
males. See Table 20.12. 

(2) Weekly increases in weight are not uniform: Gains increase each week 

until reaching a maximum at about the eighth week for straight-run 
flocks. Weekly weight increases of the females taper off prior to simi- 
lar increases of the males. 

(3) Weekly feed consumption increases as weight increases: Each week the 

birds eat more feed than they did the week before. 

(4) First gains require less feed: Feed conversion, or the units of feed nec- 

essary to produce a imit of gain in weight, is lowest the first week, 
then increases each week thereafter. For example, a straight-run 
flock produces a unit (pound, kilo, or other measure) of gain the sec- 
ond week from 1.54 units of feed, but requires 2.59 units the eighth 
week. 

(5) Mates convert feed to meat more efficiently than females: A male 

weighing 3.5 lb (1.59 kg) requires about 6.79 lb (3.08 kg) of feed, 
while a female of the same weight requires 7.53 lb (3.42 kg) of feed. 

The feed conversion in each case is 1.94 for mdes and 2.15 for 
females. 

(6) The heavier the weight of the straight-run flock, the ereater the nercent. 
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age difference in weight between the sexes At 4 weeks of age the 
male weight is 1137o of the female weight At 8 weeks it is 127% 

Other Facts Pertainmg to Growth 

There are some other facts pertammg to growth that are impossible to put in 
table form 

(1) Withm a given flock, the larger males consume more feed than the 

smaller males, larger females more than smaller females 

(2) Healthy birds consume more feed and have better feed conversion than 

sick birds 

(3) Usually the more feed consumed, the better the feed conversion at a 

given age 

(4) Exercise tends to reduce feed con\ersion 

(5) Cannibalism mduces nervousness, thereby lowenng feed consumption 

and feed conversion 

(6) Very high temperatures reduce feed consumption, causing a poorer 

feed conversion 

(7) Growth and feed conversion are poorer during cold weather because a 

greater portion of the feed is us^ to mamtain body temperature 

Pomt Spread 

A measure of feed conversion effiaency known as “pomt spread” has been used 
for a number of jears to determme the nutntion^ efficiency of the feedmg 
program 

Definition of ''point spread" Pomt spread is the difference between the 
average weight of the flock m pounds and the feed conversion 
Examples 



Good 

Poor 


conversion 

conversion 

Average weight of a 



straight run flock 

SSolb 

3 4b lb 

(Less) feed conversion 

210 

2,20 

POINT SPREAD 

185 

125 


Point spread may be a poor indicator of feed efficiency If one will study 
the point spread dunng the different weeks of growth for the normal 
flock, the figures will show that as the birds age the pomt spread becomes 
greater 
Example 


Age of 

Straight run 

Feed conversion 


broilers 

broiler weight 

to date 

spread 

\\*k 

Lb 


6 

2 57 

1,88 

69 

7 

3,23 

1^9 

124 

8 

3 95 

2 10 

185 

9 

4 65 

2,21 

244 
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Therefore, only when weights of different flocks are similar can point 
spread be used as an indicator for comparing feed efficiency. 

WEIGHT SPREAD BETWEEN THE SEXES 

At hatching time the males are but 1% heavier than the females. However, as 
birds grow, this spread Increases, so that by the time broilers are at a marketable 
age, the spread vnW be much greater; the male weight will be approximately 127% 
of the female weight. The actual spread is more closely associated with weight 
than with age. Figure 20.1 shows this relationship on a weekly basis. The “curve” 
is linear. 

Calculating Sex Wei^t Differences 

Care should be taken in computing the variations in weight between the sexes. 
The system employed here is to compute the male weight as a percent of the fe- 
male weight. If the figure were 125%, it would mean that the males were 25% 
heavier than the females. There are other methods. One is to determine the male 
and female weight variations from the average weight of a straight-run flock. Note 


MALE 
WEIGHT 
AS % OF 



1 23 ‘i 567 8 QIO 

weCK OF AGE 


FJG. 20.1. MALE OROILER WEIGHT AS PERCENT OF FEMALE WEIGHT, OY WEEKS 
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the vanations that occur when calculating the percentage differences in the fol- 
lowing example 


8 Weeks of Age 

Male 

Female 

Straight run 

Body weight (lb) 

4 42 

3 48 

3 95 

Body weight (kg) 

2 01 

1 58 

1 79 

Weight as % of 




female weight 

127 0 

0 

113 5 

Percentage weight 




mcrease (decrease) 




from straight run 

+12 0 

12 0 

0 


When the average weight of the males is 12% heavier, and the females 12% 
hghter than the mean (straight run), the males will be 27% heavier than the 
females 

Sex Differences and What They Mean 

The heavier a straight run flock of broilers, the greater the difference between 
the wei^t of the males and females One can expect a much wider difference m 
roasters than in broilers 

As geneticists continue to breed their strams for increased growth, the weight 
venation between the males and females mcreases Genetic increases m growth 
have been going on for years, and will contmue Eventually, the weight spread 
between the males and the females could become so great that it would be almost 


TABLE 20 8 


BROILER MALE WEIGHT AS PERCENT OF FEMALE WEIGHT 
WHEN THREE PARENT MALE LINES WERE MATED WITH 
SIX PARENT FEMALE LINES 


Bhjifer Steecfer FarenCs 

Male line Female Line 

Broiler Male Weight as % 
of Female Wei^t 

A 

1 

130 

A 


118 

A 

3 

116 



118 

A 

5 

131 

A 

6 

116 

B 

1 

127 



118 

B 

3 

131 

B 

4 

121 

B 

6 

122 

B 

6 

122 

C 

1 

130 

C 

2 

124 

C 

3 

130 

C 

4 

120 

C 

5 

122 

C 

6 

119 


Source Arbor Acre* Ferra Im GUitonbury Conn 






BROILERS AND ROASTERS 


343 


mandatory that the sexes be raised separately so they could be marketed at com- 
parable weights. 

Rule of thumb: At marketable weight, broiler males will be 0.5% heavier 
than the females for each additional day kept on feed. 

Sex Weight Differences Vary by Strains 

To determine the weight variations between male and female broiler chicks, a 
test was conducted involving three parent male lines, each of which was mated 
with the same six parent female h'nes. The results are given in Table 20.8. As 
there were mature straight-run weight differences in the broilers from these 18 
matings, and because weight influences the difference between the male and fe- 
male broiler weight, the female broiler weights of all groups were converted to a 
3.5-lb {1.59-kg) average. Notice the strain differences in the sex-weight relation- 
ships, along with the tact that these differences were not always consistent when 
another male was used. 

FEED CONSUMPTION ACCORDING TO SEX 

Because feed represents the largest expense item in the production of broilers, 
and because feed conversion varies according to the age, sex, and weight of the 


TABLE 20.9 

MALE BROILER FEED CONSUMPTION BY GROWTH INCREMENTS 


Feed Consumption Feed Conversion 


To Add Last To Add I^ast 


Live Body 

Weight 

Lb 

0.1-Lb 

Gain 

Lb 

Cumulative 

Lb 

0.1-Lb 

Gain 

Cumulative 

2.8 

0.22 

5.19 

2.19 

1.85 

2.9 

0.22 


2.22 

1.86 

3.0 

0.22 

6.62 

2.24 

1.88 

3.1 

0.23 

5.85 

2.26 

1.89 

3.2 

0.23 

6.08 

2.29 


3.3 

0.23 

6.31 

2.31 

1.91 

3.4 

0.23 

6.54 

2.34 

1.93 

3.5 

0.24 

6.78 

2.36 

1.94 

3,6 

0.24 

7.02 

2.39 

1.95 

3.7 

0.24 

7.26 

2.41 

1.96 

3.8 

0.24 

7.50 

2.44 

1.98 

3.9 

0.25 

7.75 

2.47 

1.99 

4,0 

0.25 

8.00 

2.49 

2.00 

4.1 

0.25 

8.25 

2.62 

2.01 

4.2 

0.25 

8.50 

2.54 

2.03 

4.3 

0.26 

8.76 

2.67 

2.04 

4.4 

0.26 

9.02 

2.59 

2.05 

4.5 

0.26 

9.28 

2.62 

2.06 

4.6 

0.26 

9.64 

2.64 

2.08 

4.7 

0.27 

9.81 

2.67 

2.09 

4.8 

0.27 

10.08 

2,69 

2.10 

4.9 

0.27 

10.35 

2.72 

2.11 

5.0 

0.27 

10.63 

2.74 

2.13 
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TABLE 20.) 1 


STRAIGHT-RUN BROILER FEED CONSUMPTION BY GROWTH INCREMENTS 


live Body 
Weight 

Lb 

Feed Consumption 

Feed Conversion 

To Add Last 
0.1-Lb 

Gain 

Lb 

Cumulative 

Lb 

To Add Last 
0.1-Lb 

Gain 

Cumulative 

2.6 

0.23 

4.92 

2.27 

1.89 

2.7 

0.23 

5.15 

2.30 

1.91 

2.8 

0.23 

5.38 

2.33 

1.92 

2.9 

0.24 

5.62 

2.37 

1.94 

3.0 

0.24 

5.86 

2.40 

1.95 

3.1 

0.24 

6.10 

2.43 

1.97 

3.2 

0.25 

6.35 

2.47 

1.98 

3.3 

0.25 

6.60 

2.50 

2.00 

3.4 

0.25 

6.85 

2.53 

2.02 

3.5 

0.26 

7.11 

2.57 

2.03 

3.6 

0.26 

7.37 

2.60 

2.05 

3.7 

0.26 

7.63 

2.63 

2.06 

3.8 

0.27 

7.90 

2.66 

2.08 

3.9 

0.27 

8.17 

2.69 

2.09 

4.0 

0.27 

8.44 

2.72 

2.11 

4.1 

0.27 

8.71 

2.75 

2.13 

4.2 

0.28 

8.99 

2.78 

2.14 

4.3 

0.28 

9.27 

2.80 

2.16 

4.4 

0.28 

9.55 

2.83 

2.17 

4.6 

0.29 

9.84 

2.86 

2.19 


cockerels. For example, in a normal, healthy flock when the males average 4.42 lb 
(2.01 kg) at eight weeks of age, the weight variations would be between 3.0 lb 
(1.36 kg) and 5.9 lb (2.68 kg). Normally the extremes are about 30 to 35% above 
and below the mean weight of each sex. Percentagewise, males vary more than 
females within a given flock, because the males are heavier. Even when each sex is 
the same weight, the males are more variable. Older birds of each sex show a 
slightly greater percentage variation in the weight of the individuals within the 
group. 

The Normal Curve 

If one were to weigh a group of broilers individually by weight intervals no 
greater than 0.1 lb (45.4 gm), and then separate the data by sexes, a further com- 
putation could be made to arrive at the number in each weight group as a percent- 
age of the total. Figures for a normal, healthy flock ate given in Table 20.13. 
They show the variations for the males, females, and the straight-run birds. 

If the figures for the males and females in Table 20.13 are plotted on graph 
paper as percent of the population against live body weight, and iines drawn 
through the plotted points, two beli-shaped curves result. These are shown in 
Fig. 20.2. 

When the figures for the straight-run flock are plotted, and the points con- 
nected a bimodal curve appears, as indicated in the same figure. These three 
curves are very typical when body weight is studied. However, every strain of 
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bird, it IS well that these vanations— and their profit implications— be fully under 
stood The next four tables deal with these factors 

Male and Female Feed Consumption by Growth Increments 
Feed consumption increases and feed conversion decreases as broilers age and 
get larger There are male and female variations In Tables 20 9, 20 10, and 
20 11, body weight has been given in 0 1 lb mtervals to show how feed consump 
tion and feed conversion change as body weight increases One table is for male 
broilers, one for female, one for straight run It will be necessary to study these 
three tables carefully and relate the figures to the importance of feed costs 

Tune Necessary to Produce Males and Females of Same Weight 
Time IS an element of expense m the production of broilers As males will reach 
a desired weight several days before females, many cost calculations call for a 
table setting forth the number of days necessary to reach a desired body weight 
by sexes Such figures are given m Table 20 12 

FLOCK IVEIGHT VARIATIONS 

One of the great economic problems of broiler production is that all birds are 
not the same weight at market time Not only are the males heavier than the fe 
males, but neither sex is uniform, there are small, medium, and large pullets and 


TABLE 2010 


FEMALE BROILER FEED CONSUMPTION BY GROWTH INCREMENTS 


Feed Consumption 
T^Add Last 

Lire Body 0 1 Lb 

Gain Cumulative 

Lb Lb 


23 

24 

25 

26 

27 

28 
2.9 
30 
3 1 
3 2 
33 
3 4 
3 5 

36 

37 

38 

3 9 

4 0 
4 1 
4 2 
4.3 


0 23 

4 39 

0 24 

4 62 

024 

4 86 

024 

5 10 

0 25 

5 35 

0 23 

5 60 

0 26 

5 86 

0 26 

612 

0 27 

6 39 

0 27 

6 66 

0 28 

6 94 

0 28 

7 22 

0 29 

7 51 

0 29 

7 80 

0 30 


0 30 

8 40 

0 31 

8 71 

0 31 

9 02 

0 32 

9 34 

0 32 

9 66 

0 33 

9 99 


Feed Conversion 
To Add Last 
01 Lb 

Gam Cumulaitve 


2 33 1 91 

2 37 1 93 

2 40 194 

2 44 196 

2 47 1 98 

2 53 2 00 

2 58 2 02 

2 63 2,04 

2 68 2 06 

2.73 2 OS 

2 78 210 

2 83 212 

2 88 2 15 

2.93 2 17 

2 97 219 

3 03 2 21 

3 08 2 23 

3 14 2.26 

3 18 2 28 

3 23 2 30 

3 28 2.33 
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TABLE 20.11 


STRAIGHT-RUN BROILER FEED CONSUMPTION BY GROWTH INCREMENTS 


2 . 6 . 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 



Feed Consumption 

Feed Conversion 

Live Body 
Weight 

Lb 

To Add Last 
0.1-Lb 

Gain 

Lb 

Cumulative 

Lb 

To Add Last 
0.1-Lb 

Gain 

Cumulative 

l.fi9 


0.23 

0.23 

0.23 

0.24 

0.24 

0.24 

0.25 

0.25 

0.25 

0.26 

0.26 

0.26 

0.27 

0.27 

0,27 

0.27 

0.28 

0.28 

0.28 

0.29 


5.15 

5.38 

5.62 
5.86 
6.10 
6.35 
6.60 
6.85 
7.11 
7.37 

7.63 
7.90 
8.17 
8.44 
8.71 
8.99 
9.27 
9.55 
9.84- 


2.30 

2.33 

2.37 

2.40 

2.43 

2.47 

2.50 

2.53 

2.57 

2.60 

2.63 

2.66 

2.69 

2.72 

2.75 

2.78 

2.80 

2.83 

2.86 


1.91 

1.92 

1.94 

1.95 

1.97 

1.98 
2.00 
2.02 
2.03 

2.05 

2.06 
2.08 
2.09 
2.11 

2.13 

2.14 
2.16 
2.17 
2.19 


I h^itifhv flock when the males average 4.42 lb 
cockerels. For example, in a norma/, ft y . -would be between 3.0 lb 
(2.01 kg) at eight weeks of age, '-.ght vanaho^^ 

(1.36 kg) and 5.9 lb (2.68 percentagewise, males vary more than 

and below the mean weight of eacn sei. heavier. Even when each sex is 

females within a given flock, because ... Older birds of each sex show a 
the same weight, the males are mor weieht of the individuals within the 

slightly greater percentage vanation in 
group. 

The Normal Curve individually by weight intervals no 

If one were to weigh a group „Darate the data by sexes, a further corn- 

greater than 0.1 lb (45.4 gm), ® ^ ^er in each weight group as a percent- 

putation could be made to arrive a healthy flock are given in Table 20.13. 

age of the total. Figures for a " the straight-run birds. 

They show the variations for the j ^able 20.13 are plotted on graph 

If the figures for the males and femme ^ 
paper as percent of the P°P“^ bell-sSped curves result. These are shown in 
through the plotted points, t^ ... 

Fiff 20 2 . , 1 . « finpk are plotted, and the points con- 

When the figures for the '^dicated in the same figure. These ^rce 

nected, a bimodal curve WP<=“=’ “ is studied. However, every strain of 
curves are very typical when body weign 
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TABLE 2012 

DAYS NECESSARY TO PRODUCE DESIRED WEIGHT. 
BY SEXES 


Days Necessary to Reach Desired 
IjTe Body Weight 


Lrcsiivu ' 

Body Weight Males Females Straight run 

Lb Kg - 



1 18 

40 3 

45 2 

42,3 


L23 

41 1 

46 5 

43 3 


1 27 

42 0 

47 8 

44 4 


1 32 

42 9 

491 

455 

30 

1 36 

43 7 

60 4 

46 6 

3 1 

1 41 

44 6 

61 7 

47 6 

3 2 

1 45 

45 5 

53 0 

48 7 

33 

1 50 

46 3 

54 3 

49 7 

3 4 

1 54 

47 2 

55 6 

60 7 

3 5 

1 59 

48 0 

56 9 

51 6 

36 

1 63 

48 9 

58 2 

62 6 

37 

1 68 

49 8 

69 5 

63 6 

3 8 

1 72 

50 6 

60 8 

64 5 

39 

1 77 

51 6 

621 

55 5 

40 

1 81 

52 3 

63 4 

56 6 

4 1 

1 86 

S3 2 

64 7 

67 5 

4 2 

1 91 

54 1 

66 0 

58 5 

43 

1 95 

549 

67 3 

69 5 

44 

2 00 

55 8 

68 5 

60 5 

4 5 

2.04 

56 7 

69 8 

61 8 

46 

2.09 

67 5 

71 1 

62.5 

47 

2.13 

58 4 

72 4 

63 5 

48 

2 18 

59 2 

73 7 

64 6 

49 

Z22 

601 

75 0 

65 7 

SO 

2.27 

61 0 

76 3 

66 8 

SI 

2 31 

61 9 


67 9 

52 

2 36 

62 3 


69 0 

5 3 

2 40 

63 6 



54 

2.45 

64 4 



5 5 

2 49 

65 3 




buds will vary, some are mote uniform than others Furthermore, every group of 
broilers will vary 

The Abnormal Curve 

Unfortunately, all broiler flocks are not normal, healthy flocks Most have en- 
countered some form of stress dunng the growing period Temperatures other 
than optimum, debeakmg, mismanagement, medication, crowdmg, and other fac- 
tors affect weight variation at market tune The "bell-curves” will no longer be 
uniform the left hand side extends farther because stresses produce a hi^er per- 
centage of smaller buds, the right hand side remams fauly uniform regardless of 
any reasonable stress The extent of the left hand malformation of the curve will 
depend on the seventy of the stress The malformation is highly vanable among 
flocks Because it is impossible to estimate the average effect of stress on the for- 
mation of the curves, the only r^ble standard data must come from a "normal” 
curve, as shown m Fig 20 2 
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TABLE 2013 


distribution of broiler weights in the norm^ healthy flock 
r Aee 8 Wk Avg Wt Male, 4 42 Lb (2 01 Kg), Fenwle, 3 48 Lb 
’ (1 58 Kg), Straight run, 3 95 Lb (1 79 Kg)] 


Weight of 
Birds 


% m Each % in Each Weight Group 

Weight Group m a Straight run Flock 


Lb Kg Males Females 


24 

1 09 

25 

1 13 

26 

1 18 

27 

1 23 

28 

1 27 

29 

1 32 

30 

1 36 

31 

1 41 

32 

1 45 

33 

1 49 

34 

1 64 

3 5 

1 59 

36 

1 63 

37 

1 68 

38 

1 72 

39 

1 77 

4 0 

1 81 

41 

1 86 

4 2 

1 91 

4 3 

1 95 

44 

2 00 

45 

2 04 

4 6 

2 09 

47 

2 13 

4 8 

2 18 

4 9 

2 22 

50 

2 27 

51 

2 31 

5 2 

2 36 

5 3 

2 40 

5 4 

2 45 

5 5 

2 49 

5 6 

2 54 

57 

2 59 

5 8 

5 9 

2 63 
2 68 


0 01 
0 02 
0 06 
0 13 
0 27 

0 51 

1 1 
1 8 
25 

34 
5 2 
69 
84 
9 3 

10 3 
10 3 
9 3 
8 5 
69 
5 2 

35 
25 
1 8 
1 1 
0 51 
0 27 
0 13 
0 06 
0 02 
0 01 


0 03 
0 07 
0 19 
0 51 
11 
24 
40 
68 
94 
122 
13 3 
13 3 
12 2 
94 
68 
40 
24 
1 1 
0 51 
0 19 
0 07 
0 03 


0 01 
0 03 
0 10 
0 25 

0 55 

1 20 

2 05 

3 41 

4 73 
616 
678 
6 90 
6 64 

5 60 
4 65 
370 

3 80 

4 00 
4 45 

4 74 

5 18 
5 16 
4 65 
4 25 
3 45 
2 60 
1 75 
1 25 
0 90 
0 55 
0 25 
013 
0 07 
003 
0 02 
0 01 


What Percent that command a premium when nithm maximum 

Many processors sell between the two extremes are suitable for 

and minimum live weights ^ J ^ust be considered as by products, and 

their use, but those ‘ discount The broiler grower is interested m this re- 

many times must be ^ ,^j,„t percent of his flock w ill fall w ithm certain 

quirement too, he vmnis Table 20 13, he can determine this 

weight limitations By retc ^ is for birds no less than 3 5 lb (1 50 

Problem The processor 5 /o 09 kg) What percent of the flock will 

kg) and no greater than 4 6 lb U UJ Kg, 
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fall between these weights when the average straight run flock weight is 

3 95 lb (1 79 kg)’ 

Solution Refer to Table 20 13, and add the percentage figures between 
the above weight extremes They will total as follows 
Males 69 01% 

Females 50 00% 

Straight run 59 47% 

FEEDING BROILERS 

Feed formulation and other details regardmg the feeding of broilers are given in 
Chapter 37 Broiler feed formulation is one thing, correct usage of the feed is 
another 

Broilere should be full fed from start to finish They should be induced to eat 
as much feed as possible, for the more they eat, the faster they grow, and the 
faster they grow, the better the feed conversion In most instances, two types of 
feed are used 

(1) Starter rotion Ordinarily this is fed from the start until the broilers are 
about 5 weeks of age, althou^ some poultrymen use a prestarter for 
the first 2 weeks The prestarter contains more protem to mduce 
better growth, and more antibiotics to aid m disease prevention 
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(2) Finisher ration. At about five weeks of age, a finisher ration is substi- 
tuted for the starter. It should be lower in protein and higher in en- 
ergy. Where a broiler with dense yellow pigment is necessary, the 
finisher ration should contain more pigmenting ingredients. 

Form of feed; Broiler feed comes in three forms: 

Mesh. Mash is usually used for at least two weeks, but may be fed 
throughout the entire growing period. 

Crumbles: On occasion, broilers are started on crumbles but generally 
this form of feed is not given until the birds are two or three weeks of 

PeUeis- When the chicks are four weeks of age, they wiU consume pellete 

conversion is better. 

Feed Conversion producing a broiler. Therrfore, the price of 

Feed is the major item of P _ imnnrtant to economical production, 

feed and the feed conversion are is rivenTn 20.14. 

The relationship between feed pnce an p on the environmental 

Seasonal variation in ^ better during the summer than dur- 

- much as 5% above, and 5% be- 

low the average conversion for the enture year. j j • „ 

If me ~".S°«,“lul“be 

iTeV'rsK”*" hS'"» -“""f “>■ — • 

being equal. 

broiler production costs 

.nH !nr kilo) of live broiler is highly variable from 
The cost of producing a to country. The ability of the bird to 

farm to farm, season to seasom many factors that affect its effi- 

convert feed to meat is '™P°™ one example of estimated broiler production 
ciency in doing this. Table ' j^tive in those areas with average feed costs 
costs. The figures would be represenw 
and efficient production. 


broiler condemnations 

are suitable for human consumption. 

Although most of States, about 85% of dressed and eviscer- 

some are not. Since 1959 in .lauehtered under some type of inspection, 

ated broilers produced have Since 1966, nearly 2.5% of all broilers 

either federal, state, local, or volunia^- greatly by processing 

so processed have been condem ' .gptage condemned has shoivn an increase 

plant and state. vns 3 98%. It must be remembered, however, that 

through the years. In 1970 i ' 



TABLE 20 14 

■rurv AFPECT THE FEED COST PER POUND OF OnOfLER 
FEED CONVERSION AS THCV AFFECT THte. 

FMd Convcmon (Lb of Teod per Lb ot Live Wcleht) 


350 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


joeow noeoian oeoiocoo ooiowoco toMOgjo 

jionc^ .-lOccc'O kOMWwo cot~tswrt ct a <o 

5««P5 rtnei«M SSnSS 

coion<-io >on»-t«oo S 222 J 2 J; 


o eo<o ^ f j o 
o o o> CO (S 
cone^cic4 c4C4e^c«e« 


o o o o o 


^ Cl oeoo^c4 ococd^ei ococs^ct i 
e<»-l 0<0r><dl0 — Mr^OOS 00OU5«)*O I 
fH O OOOOO < 


»fC»oc»t>- toodoco OlOcSfwo coo*re>i^ < 
Cieooui^ nMt^ooo t»t6to«TC» •-•ooeoto »0'r«cj« < 
e^NC4t-l<^ r-« O O O * 

^ Cl oo eatstanci c 


> £D O 1/5 « w 
I t- O lO « 

I C5 Cl O C5 C> 


OSlSl^'^n nOOCOO 13'S*««0 ClOOtSlO^ Mi^OOOO < 
M CJ O O C0t~ia^P5 C4t^OO<Q «a lO CO N « O CS t- *0 I 
f-i O O OOOOO O O Ol O O) I 


^OOOO OOOOO OOOOO oooo® 

«r n M iH 

^ o o ® t« 

I M<-><xOO OOOOO OOOOO OOOOO ooeo® 


OOOOO OOOOO I 

2t!S:S:?!: ooooo *(5wia-.s 
«*hOO« p.<St0^r5 o«~ioc 
1^00 OOOOO oooc 


o o oooo® 


O O ® b- O I 

222®® OOOOO OOOOO ooo 

2S22S looooo oi-t-t-t- eooooo 

r>wio«rO N>->00® t-OiOx-C5 C4<H00® t~OlO^M 

22222 OOOOO OOOOO ooon® »n®®® 


OOOOO 
lO ■<? w w »-• 
oo ® ® ® ® 

OOOOO 


QOOO O — 


loots ft- _.^w- 

^od,HOo®r-OOio-^ 

222®® OOOOO OOOOO o« 


• ® CO O O O 

I o o ® t~ 

) ® t~ t- c- 1~ 


22^2 ioo»>.r~® ooo^ci rsp 

3U5^« C4^00® t-C-OlO'fl' MC 

»ooo oooo® ®®®aDco «a 
A^wo o^cto-q* loot^coo O^ 


-H o o a h- o It 


oo oooo® Oooic 


Q o ® o lo o u: 



BROILERS AND ROASTERS 


351 


ESTIMATED COST TO PRODUCE A POUND OF BROILER 

(In U.S. Dollars) 


Item 

Explanation 

Cost per Lb of 
Live Broiler at 
4*lb Avg Weight 

Chick 

$0.08 + 5% mortality 

$0,021 

Feed 

2.1 conversion. 

0.095 

$0,045/13 ($0.099/kg) 

Contract 


0.021 

grower 

payment 


0.001 

Services 


0.002 

Vaccine 

2.4% 




Total 


$0,144 


Cost per Kilo of 
Live Broiler at 
1.8-kg Avg Weight 


all the increase is not due to a greater number o/ .^ds of poor quality going to 

m^ket; some of it is the ‘^™"^"^bourt^"ce as high as those during the 
Condemnations durmg the wmter are important factor is that the 

summer: thus there is a seasonal v^atio ^ human consumption; 

entire bird may classified. In these instances, the part is 

many times only a part of the bird is so ciassiuc 

out off or out. An example would be a severe breast or wing brmse. 

Bruises and Condemnations consequent down- 

Some have said that the processing lo disease Certainly bruises 

grading is as great as that due ^ ler W 

‘’tcr^h^r reUs for some of the bruising in 

broilers; iKuallv there are about twice 

(1) Females bruise more easily 

as many females as males wi greater the inci- 

(2) Within each sex, the larger and older 

dence of bruising. broilers are raised under low 

(3) There will be fewer bruises when tne 

light intensities. :„creases the percentage and severity of the 

(4) Crowding during growmg increases p 

bruises. . bouse during catching wUI reduce 

(5) The use of dim light m the broiler nou 

the incidence j improper handling during the 24-hour 

(6) Most bruises are the result. 

period prior to slaugh marketing is more closely associated 

(7) The method of handling dmng jn 

with bruises than any other factor^ 
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Recommendations to prevent bruises 

(1) Keep the litter from getting wet 

(2) Provide adequate floor space 

(3) Handle the birds carefully during catchmg, hauling, and removing 

from coops 

(4) Do not excite the broilers during the day prior to catching When 

excited, birds hit the feeders and waterers, causing bruises 

(5) Trucks used to haul the birds should not come near the broiler house 

until after dark Truck noises excite the birds dunng daylight 
hours 

(6) Train the catchmg crews to handle the birds carefully 

(7) Remove all floor equipment after dark, just before catching the birds 

(8) Use dim blue or red lights in the house dunng catching and coopmg 

(9) Catchers should not carry too many birds at one time The more 

birds earned, the higher the percentage of bnusmg 

(10) Place the birds m the coops carefully 

(11) Truck loaders should not throw the coops 

(12) Personnel who unload the chickens should use caution m removing 

the buds from the coops 

(13) Make a study of the causes of bruising, then detail a program to re 

move the causes 


PROCESSING FACTORS 

Of mterest to the broiler grower are the vanations that take place at the process 
mg level, for in many mstances these have a bearing on the type, weight, and age 
of bud that the grower produces 

Age and Sex Associated with Processing 

Table 20 16 shows the vanations in dressing percentage, eviscerated yield, and 
chillmg gams for broilers of varymg ages and weights The table clearly shows 

(1) The heavier the bud, the lower the percentage of blood and feathers 

(2) liVhen the sexes are the same weight, the percentage loss from blood and 

feathers is greater m the males 

(3) It IS possible to restore a hi^er percentage of eviscerated weight loss m 

the females than m the males 


TABLE 20 16 


EFFECT OF AGE AND SEX ON PROCESSING WEIGHT LOSS 


Week 

of 

Age 


live Wei^t 


Lots ID Blood 
and Feathers 

Eviscented Weight 
as %of LiTe Weight* 

ChQbDg Cains 

lilales 

Lb Kg 

Female* 

Lb Kg 

hlales 

% 

Males 

Females 

% 

Males 

Females 

% 

6 

27 

1 23 

2 2 

1 00 

126 

13 7 

66 1 




7 

3 

1 50 

27 

1 23 

11 9 

12 0 

66 6 




8 

39 

1 77 

31 

1 41 

11 9 

12 7 

67 4 

65 9 



9 

6 

2 09 

36 

1 63 

11 1 

11 9 

68 2 

680 



10 

54 

2 45 

4 2 

1 91 

11 0 

121 

69 7 

69 7 

4 

7 9 


«nd*t T More»n CANADIAS roULTBY REVtSW JuJy 1968 
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jiieid of Parts at Processing 

I Sex has httle effect on the yield of cut-up parts. Other than the thighs and 
jorumsticlts, which are longer in the male, the sex differences in weight of cut-up 
parts are slight. These percentages are shown in Table 20 17. 

TABLE 2017 


YIELD OF CUT UP PARTS AS PERCENT 
OFCHlLLEOCAflCASS BYSEXES 


Item 

Males 

Females 

Live weight (lb) 

3 9 

3 1 

Live weight (kg) 

1 77 

1 42 

Percent yield 



Wings 

131 

13 2 

Thighs 

18 7 

18 4 

Drumsticks 

16 3 

14 8 

Breast 

31 7 

32 1 

Back 

13 4 

13 2 

Neck 

78 

8 3 


Source H L On: and E T Morgan CANADIAN 
POULTRY REVIEW July. Id68 


BROILER RECORDS 

The necessity of records cannot be overemphasized as a part of the broder pro- 
duction program Without careful records there is httle indication of the eco- 
nomic progress of the flock Certain records must be compared with a set of 
standards if there is to be any assurance that the flock is as good or better than 
average. There are three types of broiler records 

(1) those mvolved with growing the flock, 

(2) those involved with making the contract settlement, 

(3) those involved with determining profit or loss 

The most important parts of each record keeping system are given below 

Those Involved with Growing the Flock 
date broiler chicks started 
house number and location 
grower’s name 

number of chicks started, by sex or straight-run 
source of chicks 
floor space per chick 
name of feed manufacturer 
type of feed used, including any medication 
Daily record of 
feed consumption 
water consumption 
mortality 
feed delivered 

vaccinations and medications 
management notes 
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Weekly record of 
mortality 
body weight 

feed consumption for flock 

feed consumption per live bird at end of week 

feed conversion to date 

Final record of 
date birds were sold 
age of birds at time of sale 
to whom birds were sold 
weight of birds sold 
number of birds sold 
percent mortality 
average weight per bird sold 
percent condemned in processing plant (weight) 
pounds of feed used 
poimds of feed used per bird sold 
pounds of feed used per pound sold 
feed conversion 

selling price per pound (if applicable) 

Those Involved With Making the Contract Settlement 
name of integrator 
name and location of grower 

square feet of floor space in house and per bird started 

date broilers were sold 

number of chicks started 

number of broilers sold 

age of broilers sold 

percent mortality 

pounds of feed used 

poimds of broilers sold 

pounds condemned at processing plant 

percent condemned at processing plant (pounds) 

feed used per live broiler sold 

feed conversion 

base contract payment 

bonus contract payment 

total contract payment 

return to grower per 1,000 broilers produced 

Those Involved With Detemunmg Profit or Loss 
This record is a list of mcome and expenses connected with each group of birds 
and IS primarily for the mtegrator, although it could be used by the independent 
operator 
Income 

net received from the sale of broilers (Do not deduct condemnations, as 
they are a cost item ) 
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other income 

total mcome from the venture 
Expenses: 
chick cost 
feed cost 
teed delivery cost 
sanitation and medication cost 
vaccination cost 
debeakmg cost 
flock service cost 
fuel cost 
litter cost 

other consumable supplies cost 


condemnation cost 
grower payment cost 
other costs 
total costs 
Net profit or (loss) 
for the flock 
per bud marketed 
per pound marketed 

roaster management 

ir. live weiEhts between 6 and 8 lb (2.72- 
When meat-type chickens are countries They are not to be con- 

3.63 kg), they are known as ^ category Roasters are young 

fused with fowl (old hens or ^ heaLr weight In fact the manage- 

buds, grown similarly to broilers, program for broilers up untU live 

ment program “ ^04 w) after which adjustments m the ration and 

body weight reaches 4.5 lb b** 

some management practices must be ma e 


Age and Weight of Roasters ^ requisite to economical roaster 

Maximum growth m a short perio birds are especially suited to rapid 

production. Certain strains of mea many instances some strains 

growth to roaster weight, '™‘'® ° rrowth increments are poor at larger 

grow rapidly to broiler weights, b genetic potential to attain 

sizes. Be sure to select a strain of buds tnar n 

roaster weight rapidly and ,b rate of meat-type birds up to roaster 

Tables 20.6 and 20.7 show the become smaller after birds 

weights. Notice that the increme factor in roaster production, 

reach seven weeks of age. This is 


Feed Conversion of gam m live ucight (feed con 

The units of feed necessary to produM , ^en study- 

version) are given m Tables 20 ® ' for as birds increase m size, the amount 

ing the economics of roaster P'° ^ of gam increases matenally. Although a 

of feed necessary to produce a pou^ 2 1 ,b ,0 95 Kg) of f«d. it will 

pound of live broiler may ^ P' . ani of feed to produce 1 lb of In e roaster, 
require approximately 2.7 lb (1.23 KRl ° 
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Male and Female Roasters 

As males grow more rapidly than females, the time consumed in getting a male 
to roaster weight is much less than for a female It will take approximately 11 5 
weeks to get a male to the required weight, but about 16 weeks for a female 
In many instances the da>-old chicks arc sex separated and raised separately 
One sex or the other may be sold at broiler wei^t, and the other kept for roaster 
production Sometimes both sexes arc sold as roasters In these c ises the males 
are marketed much sooner than the females \Mien the sexes arc not separated at 
hatching, and the males and females arc raised together, there will be a vast differ 
ence m the weights of the two sexes at market time, such a program is to be dis 
couraged See Tables 20 6 and 20 7 

Managmg Roaster Production 

Continue wnth the broiler management program There are few changes except 
for the followmg 

(1) More floor space required Floor space requirements are given m 

Table 20 3 Optimum grow'th will not be possible unless the birds 
have plenty of room Too often a quick deasion is made to carry a 
group of broilers to roaster weight without providing additional floor 
space In such cases, some of the birds should be marketed as broilers, 
thus providing more space for those kept as roasters 

(2) More feeder and waterer space needed Roasters are larger, they require 

more room to eat and dnnk Provide 4 in (10 2 cm) of feeder space 
and 2 in (51 cm) of waterer space after 8 weeks of age 

(3) More ventilation When the movement of air through a poultry house xs 

based on the weight of birds m the house, the recommendations given 
previously are satisfactory It is only when the roasters are crowded, 
that difficulties with ventilation occur See Table 20 2 

(4) Adequate feed consumption important Appetites begm to wane in 

heavier growing chickens Adequate feed consumption is a must if 
roaster gams are to be produced economically Many producers resort 
to contmuous light to mduce the birds to eat both ni^t and day 

Hi^ Incidence of Breast Blisters 

One of the greatest difficulties with roaster production is associated wnth the 
high madence of breast blisters Heavy birds seem to sit more than hghter birds 
Males sit more than females The madence of breast blisters therefore, is related 
to body weight, sex, and the material wnth which the breastbone comes m contact 
The economic loss from breast blisters m roasters is tremendous The blisters 
must be cut out at processing time and this downgrades the carcass In the case of 
dressed broilers with breast blisters, the bird may be cut mto parts and only the 
breast is downgraded However, roasters are sold as whole body birds, removmg 
the breast blister at processing time downgrades the entire 
Remedies for breast blisters There is no method whereby all breast blisters 
may be elimmated, manj^ement must resort to a program of reduemg 
their mcidence to a mmimum Some ways of makmg the reduction are 
(1) Use of females instead of males Even though the growmg period of 
the females will be longer than m the case of males, reduction in the 
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incidence of blisters usually will offset the costs of the longer grow- 

(2) Keep t“e litter dry. Wet litter produces more and larger blisters 

(3) Keep a deeper litter. When the litter becomes thin and hard, the diffi- 

culty from blisters increases. 

(4) Feed more often. When birds are eating, th^ are not sittmg, and the 

breast is in contact with the litter for a shorter penod. 

(5) Stir the birds occasionally. This keeps the birds moving rather than 

(6) Use*a ration especiaUy formulated for roaster production. 

Cost of Producing Heavier Wei Jte ^ relationship be- 

Feed is the mam item of ® 0 g a factor, not only 

1 lb of live male roaster. 


table 20.18 


THE FEED COST PER POUND OF GAIN 
AGE AND SEX AS THEY Dollars) 


Females 


straight-run 


Age 

of 

Bird 

Ma 

Feed 

Conversion 

es 

Feed Cost 
per Pound 
to Date** 

Feed 

Conversion 
to Date* 

Feed Cost 
per Pound 
to Date** 

Feed 

Conversion 
to Date* 

Feed Cost 
per Pound 
to Date** 

8 

9 

10 

11 

12 

13 

14 

16 

16 

2.06 

2.16 

2.27 

2.38 

2.49 

$0,087 

0.091 

0.095 

0.100 

0.106 

2.14 

2.26 

2.39 

2.62 

2.68 

2.86 

3.06 

3.29 

3.66 

$0,090 

0.095 

0.100 

0.106 

0,113 

0.120 

0.129 

0.138 

0.149 

2.10 

2.21 

2.32 

2.44 

2.67 

2.71 

$0,088 

0.093 

0.097 

0.103 

0.108 

0.114 


Units ol t8«d per unit ?' (jp.oaz/ka). 
Based on feed cost of $0,042 per 'o 


Feeding Roasters lies ivith specialized rations for larger birds. 

The ultimate of economical feedi g nutritional requirement is for 

Such birds have large skeletons - . * j This may be met with feeds that 

the deposition of large V production of broilers. These rations 

are lower in price than those “^d to the^ 37 . 

have lower protein and high br 

SURGICAL CAPONS 

. niuhts creater than those attained by broilers or 
A cockerel may be P;®'™ cSonizing. the surgical castration of male 

roasters if it is surgically caponuc . 
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chickens, produces a unique type of poultry meat It is claimed that the meat is 
more tender, juicier, and more flavorful 

Capon W eights 

Most capons are marketed at an eviscerated weight of 8 to 10 lb (3 63-4 54 kg) 
Producers feel that growing them to these weight levels removes them from com 
petition with roaster chickens and places them in a special category 1110 length 
of the growing period necessary to attain such weights is from 20 to 24 weeks 
Actually, capons grow no faster or to larger weights than noncaponized males, but 
the quality of the meat is far superior 

Age to Capomze 

Male birds are caponized at 2 to 4 weeks of age, which is much younger than m 
the past A single incision is made on one side of the bird and both testicles re 
moved from the one opening A good capomzer can operate on about 200 birds 
per hour An antibiotic is injected into the birds at the time of caponization, or 
one IS fed for a week pnor to the operation and for a week after This aids in pre 
venting stresses 

Feeding Program 

Cockerels are starved for one day pnor to castration to reduce the size of the m 
testmes Usually a feed that will not produce the most rapid growth is used where 
breast blisters and crooked keels are a problem Hoivever, in most instances rapid 
growth IS desirable A deep yellow carcass color is necessary, and diets are altered 
during the last two months o! the growing period to induce the necessary yellow 
pigment 
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Poultry Genetics 


r *u Mrtwpvpr the theory is far firom accurate Although offspring do 

h.; 

of chickens and to develop new lines y behavior of birds and 

been enlarged to include 

flocks Such things as population distributi , p y included in a 

tial, hormones, management, physiology, and many others are now 

study of poultry breeding development of new lines of chickens 

The poultryman is required interested m those genetic and 

to the scientifically trained ’^„‘,bihty and must become a part of his 

closely related fetors tot me h po It,y. 

management program This chapter -nnbcations of genetics set forth m 

man will better ‘qEI^ENT ^Thr^scussion m this chapter is strictly 

Chapter 22, GENETIC MANAGEMENT ine m ^ discussion 

diagrammatic and elementary It wo P pursue the 

of the subject of genetics in a text of tn^ i^pe 
matter further, a textbook should be consult 

the cell 

The cell represents may brra‘^de up of mdhons 

&”%r^rnf.^ber ® 

scopic unit, as in most cases, to larg 
Parts of the Cell 

The cell has three basic parts contents of the ceU together, and 

"tveto 1*1' “ -- - — 

(2) CyTo°ptem When a ^;"^gJ°XTh“rto 

tion of the intenor takes on a iib> 

lies outside the 1"'='®'“ ,, , ^uns dark is the nucleus It is es 

(3) Nucleus The area of the ce ^ transmission of 

sential to many functions of the cei 

hereditary factors 

""ctol'ctkens may be classtod 

"°tSd mett to— 
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(2) Sex cells These cells are specialized in that they are responsible for the 
continuation of the species Somatic cells are not capable of creatmg 
new individual offsprmg, this is accomplished by the union of a 
female sex cell wth a male sex cell \Vhen the individual dies, the 
somatic cells die, the sex cells, if united, remam on to perpetuate the 
parenU Thus, it might be said that “sex cells never die,” and the 
theory is correct at least for those sex cells mvolved with the creation 
of the new individual 

CHROMOSOMES AND GENES 

tVithm the nucleus of the cell are rod like structures known as chromosomes 
Their number vanes accordmg to the species from two in certam lower forms of 
life to dozens m the higher forms Although subject to some vanation, it may be 
stated that the number of chromosomes remains the same, generation after gen* 
eration Chromosomes stain dark, and in most instances can be easily seen under 
a microscope 

Chromosome number in the chicken Being small and of varying shapes and 
sizes, chromosomes in the nucleus are difficult to count TTiis is especially 
true In the case of the chicken Some scientists have placed the number as 
low as twelve, while others feel there may be as many as seventy eight 
chromosomes in the nucleus 

Chromosomes in pairs In the resting body cell, chromosomes are normally 
found m pairs That is, although the shape and size of each set of chro 
mosomes yzxy, they occur m pairs, the two members of which are alike m 
length, diameter, and shape During certam phases of cellular division, 
members of each pair align themselves together m the center of the 
nucleus In these stages the paired duplication may easily be seen through 
a microscope At other stages, the pairs dissoaate, and each member is m* 
tcrmingled at random with chromosomes of other pairs m the nucleus 
T^ypes of chromosomes There are two types of chromosomes and at least 
a portion of their function is different 

(1) Autosomes All but one pair of the chromosomes m the body cells 

are known as autosomes The one pair represents the sex 
chromosomes 

(2) Sex chromosomes In the somatic cell, one pair of chromosomes is 

in part different from the other pairs The chromosomes of this pair 
are known as the sex chromosomes, as they are associated with the 
determination of the sex of the individual 

Tlie Genes 

Within the chromosomes certain units of matenal are to be found that are 
partial!) responsible for the hereditary transmission of characters that diffcrcn 
Ule one part of the Ixxiy from another, and one species from another These 
unlU are known as genes With proper cell staining, many genes may be seen 
under a high powered mlaoscopc They seem to be like discs or bands within 
the chromotomei Genes are thought to be made up of chemicals which produce 
certain reacUoni and cause the cells to manifest themselves differently and to 
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produce the various parts of the body and many of the body’s different physio 

°Lofoton of genes withm the chromosome Identical genes ^e looted 
in each of a pair of chromosomes Furthermore, each specific gene is 
always at the same place in the chromosome ^^us, when two cd/clomor- 

ph, c (like) chromosomes pair up in the cell, a “ omosle 

mosome will be exactly opposite the same gene in the other chromosome 

Tfetnrehareeters Each gene is responsible for a oertam PhysicM m 
physiological character For example, one of the gan® <.j,,ckens 

autosomes is responsible for the production o a location 

This gene is always in the -me cteomo^m^and^at ^the 

Within the chromosome We might g . , » manv characters in the 

estabhshed the existence of genes responsible for y 

chicken A great many genes have been iden d.ed a^^^ *e cm^om 

which they are located ned Drawings have been made 

withm the chromosomes has been de , gg These are 

of these chromosomes showmg th® brought to light, the gene 

known as gene maps As more information is nro gi 

maps are increased in scope 

Mamtenance of Chromosome Number m somatic cells to divide 

One of the accomplishments of nature is _o^th and differentiation of coll 
and form two similar cells, thus S'^mg ris exactly the same number of 

material Furthermore, each new “"’’^^^rrelationship How this is 

chromosomes as its parent, cell divides to form 2 daughter 

accomplished is mterestmg Just P there are 2 members of each of a 

cells, the number of chromosomes dou • divides, each daughter cell 

pair where there was but 1 pau before —her remains intact, division after 

gets one full set of chromosomes and the 

division , , -ig that eive rise to the sperm cell or 

Certain cells anse within the m^e an chromosomes do not double just 

the egg cell In the case of these forma i , , , multiplication, but rather, 

before division, as in the case of ® ch of the 2 new cells, the 

1 member of each pair of „_iy half the number of chromosomes 

gametes Thus, all egg or sperm cells have on chromosomes 

as the somatic cells, but there is always reduction division of the ehro 

present This phenomenon is hno'jm h g^p gg j uniting 

mosomes of the cell A new individual the smgle cell again has a full 

with a sperm cell, the eygote ^pon ^ formab^';;-^ the s c 

component of chromosomes, half F gjtored Furthermore, there arc t 

and the total number of ^hromoso plasm 

members of each pair There is continuity of 

Dominant and Uccessue Genes „ uome the result of a specific gene, this 

Rose comb has been designated "hmo » h^^^Fomal chromosomes A vomp'i •’ 
gene has a definite location on one of pg„cs hwe not al 

list of other known similar genes could be gu 
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mamed intact through the centuries, nor are they constant today The substance 
responsible for their expression is subject to chemical reaction, even though such 
a reaction is exceptionally rare under natural conditions It may occur only once 
m several centuries When such a reaction occurs the gene material is changed, 
and the new material m the form of a new gene is passed on to coming genera 
tions These changes are knoViTi as mutations, and by defmition mean that the 
differences were sudden Althou^ nature has provided that all forms of life be 
subject to mutations in order to give rise to new and different features which 
could m turn, produce new species, mutations may be easily produced in some 
forms of life by artificial means, eg, chemicals, X rays, etc 
Many natural mutations produce only a slight change m the mdividual, but 
others show such a strong effect that the entire structure associated with the gene 
IS altered Such a case is found with rose comb In this case, the gene change 
through mutation produced a single comb Thus, there is now one gene at a 
certain locus on the chromosome that produces rose comb, another that produces 
smgle comb These are knovm as aUehmorphic genes or alleles 
Centuries ago, and for centuries after the mutation took place, many chickens 
earned genes for rose comb and smgle comb, but each individual had either a rose 
comb or a smgle comb It could not, and does not today, have both Modem 
poultry breeders, through a process of genetic selection and testing, have been 
able to ehmmate the gene not wanted and develop a pure line of either rose 
comb or smgle*comb birds 

Dominant When one bird has genes for both rose comb and single comb, 
the bird will have a rose comb Thus, the rose>comb gene is dominant to 
the gene for smgle comb Although the expression produces a rose comb, 
the smgIe*comb gene is still there, only the rose comb is capable of mam 
festing itself 

Recessive The single-comb gene is said to be recessive to the gene for rose 
comb Or more simply, rose comb is dommant to smgle comb, sm^e 
comb IS recessive to rose comb 

Some dominant and ihetr allelomorphic recessive genes Many pairs of 
genes have been discovered by geneticists, and their dommance or reces- 
siveness determmed Some common ones are as follows 


Character 
rose comb 
barred plumage 
silver plumage 
slow feathenng 
side spngs 
broodiness 
white skin 
feathered shanks 


Dommant or recessive 
dominant to smgle comb 
dominant to nonbarred plumage 
dominant to gold plumage 
dominant to fast feathenng 
dominant to normal comb 
dommant to nonbroodmess 
dominant to yellow skm 
dominant to nonfeathered shanks 


Phenotypic and Genotypic Relabonstup 
From the above it may be seen that aU rose-comb chickens may not be alike 
Some could be pure for rose comb, havmg two genes for the character, one m 
each of the pair of chromosomes, yet another could be impure, havmg a gene for 
rose comb m one member of the pair, a gene for smgle comb in the other When 
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the bird has a rose comb, rose comb is its phenotypic expression; its gene makeup 
is its genotypic expression. 

Homozygous genotype: When the two genes in a pair of chromosomes 
are identical, either rose or single, the genotype is homozygous (like). 
Thus, there could be a bird homozygous for rose comb or one homozy- 
gous for single comb. When the genes are the dominant ones, the bird is 
homozygous dominant. When the genes are the recessive ones, the bird is 
a homozygous recessive. 

Heterozygous genotype: When one chromosome member of a pair carries 
a gene for rose comb and the other chromosome contains a gene for single 
comb, the genotype is said to be heterozygous (unlike). 

Genetic Symbols 

Rather than continue to write out a full description of each gene, like rose 
comb and single comb, geneticists have designated an abbreviation for each gene. 
For instance, the abbreviation or symbol for the dominant rose-comb gene is R. 
So as to correlate its allelomorph, the gene for recessive single comb is r. This 
procedure of abbreviations is similarly followed for all allelomorphic pairs of 
genes. Some symbols and their phenotypic and genotypic expressions for rose 
and single comb are shown below; 


Type of bird 

Symbolic 

Expression 

Genotype 

Phenotype 

Homozygous dominant 
for rose comb 

RR 

Homozygous rose 

Rose comb 

Homozygous recessive 
for single comb 

rr 

Homozygous single 

Single comb 

Heterozygous for 
rose comb 

Rr 

Heterozygous rose 

Rose comb 


The Sex Chromosomes 

The one pair of sex chromosomes in each cell of higher forms of life is different 
in one respect: the sex chromosomes are responsible for the sex of the individual. 
In the male chicken, each member of the pair of sex chromosomes is fully de- 
veloped and functional inasmuch as it contains genes. In the female, however, 
only one member of the pair is functional; the other has atrophied and for all 
practical purposes contains no genes. When two sperm cells are formed from one 
complete cell, each sperm cell gets one member of the pair of sex chromosomes. 
But when an egg cell is formed by the female, only half such cells will receive a 
fully developed sex chromosome, the other half containing an atrophied one. 
When the sperm cell unites svith an egg cell to form a new organism, the zygote 
will receive one fully developed sex chromosome from its male parent. However, 
half the zygotes will receive a fully developed sex chromosome from the female 
parent; the other half will receive an atrophied one. In this manner, those zygotes 
containing two fully developed sex chromosomes are destined to become males; 
those receiving one fuliy developed sex cliromosomc and one atrophied one will 
become females. This is the genetic interpretation of the inheritance of sc.x. 

X and y chromosomes: Geneticists have named the fully developed sex 
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HALE PAREHT FEMALE PARENT 


MAKEUP OF SEX CHROMOSOMES 
IN THE PARENT 


GAMETES CSPERM AND EGG CELLS) 


NEWLY FORMED ZYGOTES 
(NEW INDIVIDUALS) 

SEX OF NEW ZYGOTES 

FtG 2t 1 



chromosome the X chromosome; the atrophied one, the Y chromosome. 

A simple example showing the inheritance of sex is given in Fig 21.1. 
Interpretation From Fig. 21.1 it may be seen that each male gamete 
(sperm cell) has an equal chance of uniting with each of the two types 
of female gametes (egg cells). This relationship gives nse to the produc- 
tion of half males and half females m the next generation. 

INHERITANCE OF ONE PAIR OF CHARACTERS 
It has been shown that there can be a pure rose-comb individual, RR, and a pure 
smgle comb mdividual, rr Each will breed true because the germ material con- 
tinues intact, there is no chance for the opposite allelomorphic gene, [R] or 
[r] to enter the picture But what happens when a rose-comb bird, male or 
female, is mated with a single-comb bird, male or female‘s Fig 21 2 shows the 
gene makeup and the gene inheritance. 


GENE MAKEUP OF PARENTS 


GAMETES 


OFFSPRING 


ONE PARENT 


THE OTHER PARENT 



EACH, HETEROZYGOUS EACH, HETEROZYGOUS 

rose rose 


FIG 21.2 INHERITANCE OF ONE PAIR OF CHARACTERS 



POULTRY GENETICS 


365 


Explanation A homozygous rose comb parent, RRy produces two like 
gametes, [R] and [R] A homozygous smgle-comb parent, rr, produces 
two like gametes, [r] and [r] Each of the two male gametes has an equal 
chance of unitmg with each of the two female gametes, imtiatmg four 
combmations m the Fi (first filial generation), iJr, Rr, Rr, and Rr All 
are identical, genotypically they are heterozygous for rose comb, pheno- 
typically, all have rose combs 

Note The gene for rose comb, and its allele for smgle comb are located 
on one of the autosomes rather than on one of the sex chromosomes 
Therefore, there is no involvement with the sex of the individual 

Dommance Complete 

In the case of rose and single comb, the gene for rose is completely dominant, 
that IS, the comb on a heterozygous rose comb bird, Rr, looks exactly like the 
comb on a homozygous rose-comb bird, RR 

Crossmg Two Heterozygous Parents 

If two heterozygous rose comb birds, Rr (as the Fi mdividuals from Fig 21 2), 
are mated together, the inhentance follows the pattern m Fig 21 3 
Explanation A heterozygous rose comb bird produces two types of ga 
metes, [R] and [r] , m equal numbers Each gamete from one sex has an 
equal chance of combmmg with each gamete from the other sex to give 
nse to four possibilities in the Fi generation (Note rR combmations are 
always written with the dommant gene foremost, as Rr ) 

Fi Ratio Expression The Fi offspnng in Fig 21 3 may be expressed as 
two different ratios 
Phenotypic ratio 
3 rose 1 single 
Genotypic ratio 

1 homozygous rose, RR 2 heterozygous rose, Rr 1 homozygous 
single, rr 
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HALE GAMETES 

m It) 


[R1 

FEMALE 

GAMETES 

[T] 


FtG 21 4 GRtO SHOWING F| GAMETIC COMBINATIONS 


RR 

Rr 

Rr 

rr 


Another method of diagramming combinations To show more clearly the 
various combination of the genes when two parents are crossed, a gene 
combination gnd may be used, as shown m Fig 21 4 
Explanation In Fig 21 3, the gametes from each sex are [R] and [r] In 
Fig 21 4, the male gametes, [RJ and [r] , are placed at the top of the gnd, 
the female gametes on the left-hand side {Note The male and female 
gametes axe always placed m these locations) Usmg the grid to cross 
multiply, the various Fj combmations appear m the squares 

Crossmg Heterozygous and Homozygous Recessive Individuals 
If a heterozygous rose<omb bird, Rr, is crossed with a homozygous recessive 
smgle-comb bird, rr, the genetic interpretation of the cross is shown m Fig 21 5 
Explanation The heterozygous rose-comb bird produces two kmds of 
gametes, (RJ and [r], but the homozygous smgle-comb bird produces 
only [r) gametes or sex cells The gametic combmations m the offspring 


ONE PARENT 


THE OTHER PARENT 


GENE MAKEUP OF PARENTS 


GAMETES 


Fj^ OFFSPRING 


X r T 


HETEROZYGOUS ROSE HOMOZYGOUS SINGLE 



HETEROZYGOUS HOMOZYGOUS HETEROZYGOUS HOMOZYGOUS 
ROSE SINGLE ROSE SINGLE 

FIG 21-5 INHERITANCE WHEN A HETEROZYGOUS ROSE-COMB BIRO IS CROSSED WITH A 
HOMOZYGOUS SINGLE -COMB BIRO 
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show the followng ratios 
Phenotypic ratio 
1 rose 1 single 
Genotypic ratio 

1 heterozygous rose, Rr 1 homozygous single, rr 
Backcross When an Fi individual is crossed “back** to a homozygous re- 
cessive bird, the cross is known as a backcross The procedure is used by 
geneticists to test the punty (homozygosity or heterozygosity) of a bird 
for a given character An example is as follows 

Problem A group of female chickens has rose combs, but the strain is 
not pure for rose comb inasmuch as smgle comb birds appear occasion 
ally To determine which females are pure (homozygous RR) for rose 
comb they are mated with single comb (homozygous recessive, rr) 
males, the females trap nested, and the chicks from each dam hatched 
m separate containers 

Solution In the above problem there are two types of rose comb breeder 
females, RR and Rr, the former bemg pure, the latter, impure When 
RR females are mated with rr males Ml the offsprmg wjll have rose 
combs, and will be heterozygous, Rr 
When Rr females are mated with rr males, half of the offsprmg chicks 
will have rose combs, Rr, and half will have single combs, rr This group 
of breeder females is to be discarded because they are not pure for rose 
comb 


INHERITANCE OF TWO PAIRS OF CHARACTERS 
Another somatic gene is kno^vn to produce black feathers, its symbol isB Its 
recessive, 6, is responsible for white feathers in one type of bird with white plum 
age, known as recessive white The pattern of mhentance of these genes is ex 
actly the same as m the case of rose and single comb However, the genes J5 and 
6 are on a pair of somatic chromosomes different from the paur containing the 
JR and r genes 

Genes Considered Singly 

We have seen what happens when RR birds are mated with rr birds If we con 
sider only the genes associated with BB (homozygous black) buds and bb 
(homozygous white), when a black chicken is mated with a white chicken all the 
offspnng are heterozygous black, Bb Crossing Uvo Fi individuals produces chicks 
m the phenotypic ratio of three blacks to one white Genotypically, there is a 
ratio of one homozygous black, BB, to two heterozygous blacks, Bb, to one 
homozygous white, bb 

In other words, when we consider comb type and black color singly, the rcg 
ular ratios for one set of characters appear in the Fz generation But what hap 
pens when both pairs of characters arc considered together? 

The Principle of Independent Assortment 
When two pairs of characters are involved, each on different pairs of chromo 
somes, there arc several more combinations of genes in the gametes This increase 
m number is simply the result of matbcmotical chance, inasmuch as the chromo 
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somes independent of one another align themselves on the spindle just before the 
reduction division 

How independent assortment works For simplicity’s sake, let us suppose 
there axe but Uvo pairs of autosomes in the chicken, “A” and “B”. The 
two members of the pam of “A” chromosomes could be designated, 

“A, "and “A:”. Similarly, “B/’ and “B,” for the “B” pair. When the 
cell division takes place to form the two sex cclls,tho chromosomes within 
each pair align themselves on the spindle at random. One possibility is 



In the above case, chromosomes “Ai” and “Bi” go to form one gamete, 
“Aj” and “Bi” would go to the other. But there is one more alternative 
for alignment on the spmdle when two pairs of chromosomes are involved 

[b;] [bI] 

When this alignment occurs, one gamete contains chromosomes “Ai” 
and “Bj”, while the other contams *‘Aj”and “B| ”. The alignment of the 
chromosomes in respect to each other is due to chance alone; therefore, 
m one half of the cell reduction divisions the first example would hold 
true, and one half would Occur as m the second example. Male and female 
gametes (sex cells) would now contain four combinations of the “A” and 
“B” chromosomes as follows 

[A, B,3 
I A, B,) 
lA, B,) 
lA, B,3 

Genes on the Chromosomes 

For a discussion of the inheritance of two pairs of genes we can assume that the 
gene for rose comb, R, and its allelomorph, the gene for single comb, r, are lo- 
cated on the ‘'A" chromosome The gene for black plumage, B, and its allelo- 
morph for white plumage, 6, are on the “B” chromosome A homozygous 
rose-comb and colored fowl would contam all dommant genes, RR and BB A 
homozygous recessive smgle-comb and white bird would be desenbed as rr and 
bb More commonly these are written RRBBandrrbb 

Crossmg a Rose, Black and a Single, White Bird 
The outcome of this cross is shown m Fig 21 6 

Explanation One parent produces only [RB] gametes, the other only 
[rb] gametes Thus, the only offspring combmation that could occur 
m the F, would be Rr Bb, or heterozygous rose and heterozygous black 
birds Phenotypically, all offspring would have rose combs and black 
plumage 

Cross Involvmg Two Heterozygous Individuals 
If two Fi mdividuals from Fig 21 6 are crossed together, each parent produces 
four types of gametes, smee there is mdependent assortment of the chromosomes 
m which the genes rest The cross is shown in Fig 21 7 
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THE OTHER PARENT 
rrbh 

HOMOZYGOUS 



ALL OFFSPRING ARE HETEROZYGOUS 
ROSE AND HETEROZYGOUS BLACK 
FIG. 21 6. INHERITANCE OF TWO PAIRS OF CHARACTERS 


Explanation: Since each Fi parent in Fig. 21.7 produces 4 types of ga- 
metes, and each produced by the male parent has an equal chance of 
uniting with each of the four different gametes produced by the female, 
there would be 16 different combinations as shown in the Fj grid in 
Pig. 21.8. The Fj ratios expressed are as follows; 

Phenotypic ratio 

9 rose, black; 3 rose, white; 3 single, black; 1 single, white 
Genotypic ratio 

By checking against the genotypes in the grid in Fig. 21.8, the com- 
binations produce a ratio that is 1;2:1;2;4;2;1:2;1. Each of the 
groups in this ratio would be genetically different. 

Of every 16 birds produced in the F, generation, on the average there will 
be 12 with rose combs and 4 with single combs, or a 3;1 ratio. There 


OME PARENT 


THE OTHER PAePHT 


GENE MAKEUP OF Fj PARENTS 


GAMETES 


HETEROZYGOUS 
ROSE AND BLACK 

// w 

fRBJ (RhJ (rSJ (rbj 


RrBb 


HETEROZYGOUS 
ROSE AND BLACK 



[RliJ (Rbi (rB} (rbJ 


F2 OFFSPRING SEE GRID IN FIG, 21-8 

FIG. 21.7. INHERITANCE OF TWO PAIRS OF CHARACTERS WHEN PARENTS ARC HCTEnOZVCOUS 
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MALE GAMETES 



Fie 218 Fj CAMeriC combinations when each parent 
IS HETEROZYGOUS FOR TWO CHARACTERS 


Will be 12 blacks to 4 whites, or a 3 1 ratio Considering the 12 with 
rose combs, 9 would be black and 3 white, or a 3 1 ratio Of the 4 with 
single combs, 3 will be black and 1 white, or a 3 1 ratio There will be 
4 whites, 3 will have rose combs and 1 a sin^e, or a 3 1 ratio 

SEX LINKED INHERITANCE 

The illustrations given for gene mhentance thus far have considered only those 
genes borne on the autosomes There also aie genes on the sex. chromosomes, and 
the fact that the male has two sex chromosomes and the female but one com 
plicates the diagrammatic picture of mhentance of these genes 

Inhentance of Genes on the Sex Chromosomes 
One dommant gene found on the sex chromosomes produces silver (a certam 
type of white) feather color Its symbol is "S” The recessive allelomorph is 
“s”, the factor for gold feather color 

As the male nucleus cames two sex chromosomes, there will always be either an 
[S] gene or an [s] gene in each sex chromosome If there were two [S] genes m 
the pair of chromosomes of the male, the bird would be SS, or homozygous silver 
An ss makeup would represent homozygous gold An Ss combmation would be 
heterozygous silver However, the female nucleus contains but one viable sex 
chromosome with its component of genes The “Y” chromosome m the female 
does not carry genes and is mvolved with inhentance only as its presence produces 
a female zygote Therefore, the female nucleus cames but one sex chromosome 
which could carry either one [S] crone [s] gene It would be hemizygous 
Those genes located on the sex chromosomes are known as sex linfeed genes. 
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HALE PARENT FEMALE PARENT 


GENE MAKEUP OF PARENTS 


GAMETES 


OFFSPRING 


homozygous 

GOLD 


both heterozygous 

SILVER MALES 


HEMIZYGOUS 

SILVER 



BOTH HEMIZYGOUS 
gold FEMALES 


al.9. INHERITANCE WHEN A GOED MALE IS CROSSEO WITH A SILVER FEMALE 


L FFF linked with the sex chromosomes. The inheritance 

rf o^e such^h of sex-linked genes is shown in Fig. 21.9. It involves a cross be- 

tween a gold m^e ^d ^ 2 functional sex chromosomes with 

a gene for gold I-J ’ , „ plumage, [S] , on it. The female 

tlonal chromosome with a gene for sdver plum g , L 

also has one ^ the F, generation, notice that when 

clarity has been desi^ated [ 1 ^ In ^e ._g^^ chromosomes), the sex is 

■S^Fnirfemdes Wiis is sometimes known as crisscross inheritance. 
and gold females, in j^e characters crisscross m a diagram 

because tlm „ale chicks have the same color as their 

of this sort. °*e ^ their male parent, 

female parent; fema e c k h i„ustoated in Fig. 21.9 is used by 

Practical example of this cro _ , sexing the day-old chicks by down 

many breeders to prow e^^ or buff) 

color. By matag d female), the male and female 

?a“o W cMctUl i a different color, making it easy to sex 

them. 

Reciprocal Cro» f the male and female offspring 

"rpoSy of s'ortin’g'them by color to segregate the males from the 
females. 
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Important To make a practical sex-lmked mating in order to sox the day- 
old chicks, the male parent must be homozygous for the recessive factor 
and the female parent must show the dominant factor. The reciprocal of 
this cross will not work 

INHERITANCE OF QUANTITATIVE CHARACTERS 
The genetic characters described in the above paragraphs have been completely 
dominant or recessive They may be spoken of as qualitative characters, and there 
are many But all dommant characters do not show complete dominance In 
some mstances the recessive character bears as much weight as the dominant 
factor In these cases there is a happy medium in the offspnng For example, 
when a large chicken is crossed with a small chicken, the offspring chicks \vill 
have a weight approximately midway between the weights of the two parents 
Such genetic factors are knoivn as quantitative charoefers Probably the large 
proportion of genes m poultry are m this category Egg size, egg production, 
skeleton size, egg shape, shell color, and breast width are but a few of the many 
quantitative characters 

Improvement in a Quantitative Character 
There are often several quantitative characters working together to induce a 
change m the genetic makeup of a Ime of chickens Egg production is in this 
group, for several sets of genes are responsible for the production of a large 
number of eggs 

Hoiv strain improvement is made When the number of homozygous genes 
responsible for a given trait, such as egg production mcreases, the number 
of eggs a bird lays also increases Theoretically at least, the birds withm a 
flock that lay the best would be the most homozygous for the gene 
factors responsible for egg production Thus, matmg together only the 
best producing birds would tend to increase the number of dommant 
genes withm the line And this is the procedure the geneticist uses to 
make improvements He contmues to breed fiom the best individuals, 
generation after generation, m order to mcrease the homozygosity of the 
gene material in his stram 
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Genetic Management 


Genetics is a science used mainly by the technician who develops new and better 
strains of chickens But flock management plays an important part in the response 
to genetic development Only the geneticist who has an insight into the behavior 
of genes under different environmental and other conditions will be able to make 
?he greatest improvement in his lines of birds For instance a poultry breeder 
could develop a strain of broilers that would grow well on a litter floor but would 
do poorly on a wire floor To be a practical genetic breeder he would have to 

develop a line of birds especially suited to wue floors 

But the geneticist can do only a part of the job Generally speakmg, manage 
ment has more to do with flock improvement than genetics -^tbough each line 
S buds h^s a bred in potential to do a certain job, it is up to the poult^man to 
manage the flock so that the birds wdl have full expression of their potentud 
S chapter is designed to give the practical poultry raiser a better insight into 
some one reasoning behind genetic developments, why they have been instigated, 
and how he can best reap all the benefits of this science 

SOME AUTOSOMAL CHARACTERS 

Besides rose and single comb, and black and recessive white, there are some other 
autrsomal cLacters that have practical application in poultry production 

Dominant mite Plumage Color classified as dommant 

Most meat type male females that have colored feathers, the 

white When such mde occasion there may be some black 

offspring chicks ,3 due to an autosomal gene that inhibits the 

or red showing) P j d^g„ ffie White Leghorn is the only pure breed 

production of color Actually, the White Leghorn is a colored 

with white feathers in this nrevents expression of the genes for colored 

bird with an ‘‘j ‘ P ^^,g ,,„g^ use today are synthetics, most 

oTaem wemTeveirpe? by incorporating the inhibitor gene from the tVhite 

Leghorn, then purifying the line ^mholized as “I” Its recessive allele 

The inhibitor gene is dommant -d^ -^r Effects Its symbol is ‘V 
enables genes for colored ^ Qualitative That is, a homozygous bird for the 

crossed with a colored ^, -■ CC. aj. ^^„^g continual scl« 

hon'wdht fhe dommant" white male line iiould eliminate pmctically all Uie 

slightly colored , t „hat happens «hen a dommant w hite. meal t> po 

mdo^lmt™ ^0“^ "uth certain colored female linos to produce broiler chicks 
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There are, however, certain white female lines that are used for broiler production 
These are known as recessive whites, as indicated below 

Recessive White Plumage 

A great man> White Plymouth Rocks have been used for the female side of the 
matmg m the production of broiler ducks Such birds are genetically knowm as a 
recessive white They have neither an inhibitor gene, “I”, nor a gene for feather 
color, “C” Their genotypic makeup is ii cc When such a bird is crossed with a 
dommant white male, II CC, all the offspring broiler chicks are Ii Cc, or heterozy- 
gous for both characters For aU practical purposes they would be white, but on 
occasion some black or brown color will show m the outer feathers 
In some dominant white male lines the gene for colored feathers, “C”, has been 
nearly elimmated by constant selection ttTien the "C” gene is removed, such 
birds have a genotypic combmation of II cc WTien crossed with a recessive white 
female, ii cc, all offspring broiler chicks are It cc, and completely white 

WTute-skm Quckens 

In some countries broilers with white skin are preferred to those with yellow 
skm Special meat type males with white skin are crossed with meat type females 
having yeUow skm, as white skin is dominant to yellow skin, and the broiler off- 
spnng have white skin This procedure enables the producer of such chicks to use 
present-day, meat type females with the special males, avoiding developing a white 
skm female Ime as well as a white-skm male Ime 
Consumer demand for skin color In the United States and some other 
countries there is a consumer demand for whole body or cut up broilers 
with a deep yellow skin color But such a chicken, processed normally m 
water of relatively low temperature, is unsuited for the “take-out” restau 
rants The batter used to coat the diicken pieces pnor to cookmg m deep 
fat does not adhere to the outer skm, and tends to flake off after cookmg 
If the water temperature is raised at processmg time the batter tends to 
stick much better, but this bleaches out more of the yellow color m the 
skm However, the whitish appearance of the parts is no detriment to the 
take-out restaurant trade, m fact, it is demanded 

HERITABILITY OF QUANTITATIVE CHARACTERS 
Quantitative genetic characters do not have a concise expression of their 
dominance or recessiveness, as in the case of qualitative diaracters such as rose 
comb and smgle comb For instance, egg production per hen vanes between 350 
and 100 eggs or less per year When a bi^ produemg strain is crossed with a low 
producing stram, the offspring produce at some rate between the two parent 
strams Because quantitative characters are expressed as the result of several genes 
workmg together, there is no possibihty of makmg simple genetic crosses to im 
prove the occurrence of any desired trait 

Hentabihty of Quantitative Characters 

Constant selection, generation after generation, and breeding from only the 
better birds is the most common method of improvmg the exemplification of 
characters that are quantitative m nature Even then improvement m each diarac 
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ter IS not the same; m some instances there can be great accomplishments in the 
next generation, in other cases, they can be small. Another method of makmg 
genetic improvement is to cross two or more closely mbred lines of chickens, each 
line possessing great homozygosity for the desired characters. If the lines’nick, 
improvement may be great for cerlam characters. 

The ability of quantitative characters to be transmitted from parent to offspring 
IS known as hentability. Each character, bemg quantitative, varies in its ability to 
be transmitted as compared to other characters. When hentability is high, progeny 
improvements are rapid, but when it is low, progress in improving future genera- 
tions IS slow. 

Hentability percentages It is common for the hentability of quantitative 
characters to be expressed in terms of percent. Many geneticists have toed 
to determine these percentages, but the results have been highly vanable 
because of the varying conditions under which the chickens involved have 
been housed and kept. A composite average of some of these results is 
given in Table 22.1 


TABLE 22 1 


SOME ESTIMATED HERITABILITY 
PERCENTAGES 


Character 

Hentability 

Percentage 

8 Week broiler weight 

45 

Adult body weight 

55 

Egg production 

25 

Chick hvabiiity 

5 

Adult livability 

10 

Egg weight 

55 

Age at sexual maturity 

25 

Keel length 

20 

Body depth 

25 

Fertility 

5 

Hatchability of fertile eggs 

15 

Shell thickness 

25 

Egg shape 

40 

Albumen quality 

25 

Blood spots 

15 

Breast fleshing 



Example- One would expect to be able to make a greater improvement in 
broiler weight than in egg production by continually breeding from the 
better birds, generation after generation. Hatchability, with only 15% 
hentability, could be improved very slowly under similar methods of 

selection. , , , 

Importance of management- The difference between the hentability per- 
centages and 100% is attnbutablc to management. For instance, only 
5% of results of good chick livability are due to genetics, 95% arc the 
responsibility of management. As «ilh the other quantitatne characters 
given in Table 22.1, there is a relationship between genetics and manage- 
ment. 
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Nickabilit> 

As many genes are responsible for the expression of quantitative characters, it is 
possible to develop a line of chickens that is quite homozygous for sever^ domi 
nant genes Another line might be homozygous for dominant factors other than 
those of the first line When the two lines are crossed, new dominant genes are 
brought together in the offsprmg, and the parent lines arc said to nich Actually, 
this means that the offspnng will be better than cither of the parent lines in respect 
to a certain character However, other characters in the same lines may show 
little orno nickability An example when two parent meat type lines were crossed 
IS shown in Table 22 2 

Explanation In Table 22 2, there is a definite nickmg of characters re 
sponsible for egg production, as the offspnng laid more eggs than either 
of the parent lines However, this was not true of egg weight 

TABLE 772 


OFFSPRING PROOUCTIVITV AS COMPARED WITH THEIR PARENTS 


Item 

Parent 

Male Line 

Parent 
Female Line 

Offspring 

Total eggs hen day 

148 

165 

166 

Total eggs heo-housed 

139 

155 

156 

Total hatching eggs 

121 

134 

139 

ATerage egg weight (oz/doz> 

2»7 

25 4 

25 4 

Average egg treight (gm/eai 

60 7 

60 0 

60 0 


Management Affects Expression of Gene Makeup 
All quantitative genes do not express themselves equally under all systems of 
management A typical example occurs m the case of egg production where a line 
of egg type layers would lay an average of 240 eggs each when kept on a Uttered 
floor, but would produce only 228 eggs when kept m cages Similarly, birds 
mi^t produce well when given a good feed but poorly when given an inferior feed 
With qualitative characters, the expression of the genes is complete regardless of 
the management For mstance, birds have either a rose or single comb, there is no 
variation 

Getting the genetic potential All strains of chickens have a bred in inher 
ent potential to produce a given number of eggs of a certain size, to 
attain a required weight, to be resistant to stresses, etc Management of 
the flock will determme how well these genetic characters are expressed 
As an example, data were collected on flocks contammg 300,000 meat 
type breeder females Average figures lor some characters mvolved with 
the entire 300,000 birds are shown m Table 22 3 The figures for the best 
flock m the group also are given, these are much higher than those for the 
average of all birds But even thou^ one flock was outstandmg, there 
is no reason to believe that they produced accordmg to the genetic poten 
tial, improved management mi^t have mcreased their productivity How 
ever, the flock did come the dosest to reachmg the genetic potential 
Failures m the man^ement program produced less favorable results m the 
other flocks 
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TABLE 22.3 


PRODUCTION AVERAGES FOR ALL FLOCKS AND THE BEST FLOCK 
OF MEAT-TYPE BREEDERS 


Item 

Average of 

All Flocks 
(300,000 pullets) 

Average of 
the Best Flock 
(5,438 pullets) 

Percent pullets housed of those started 

95 

97 

Eggs per pullet housed 

156 

166 

Hatching eggs per pullet housed 

140 

156 

Percent hatching eggs 

91 

94 

Average monthly mortality (%) 

1.4 

0.8 

Average feed/lOO hens/day (males incl) (lb) 

37.6 

36.0 

Average feed/100 hens/day (males incl) (kg) 

17.1 

16.3 

Feed per dozen eggs (males incl) (Ib) 

7.5 

6.7 

Feed pet dozen eggs (males incl) (kg) 

3.4 

3.04 

Average percent total hatchability 

86 

88 


Source: Arbor Acres Farm, Inc., Glastonbury, Conn. 


INHERITANCE OF BODY CHARACTERS 

Although many factors such as depth of body» width of body, length of keel 
bone, length of leg bones, etc. have a bearing on body conformation, these charac- 
ters must be left to the professional geneticist in his endeavor to develop strains of 
birds that best meet the demands of the poultryman. However, the inheritance of 
body weight is a factor that is the responsibility of both the geneticist and the 
poultryman. This is particularly true of meat-type strains involved with the pro- 
duction of commercial broilers and roasters. 

Body weight in broilers is closely correlated with the weight of the parents at 
eight weeks of age. The heritability is about 45%, and few quantitative genetic 
characters present a higher figure. 

V/hat45% heritability means: Heritability is the relationship between genetic 
responsibility and the responsibility of the poultryman for improvements 
in the next generation. In this case 45% of growth is genetic, 55% is 
management. 

Example: A flock of broiler breeder female parents has an average weight 
of 3.5 lb (1.59 kg) at 8 weeks of age. The geneticist wants to increase 
the weight of the offspring broilers, so he selects for breeding purposes 
only those females in the breeder parent flock that weigh 4.00 lb 
(1.81 kg) and breeds them when they teach maturity. Therefore, tliose 
selected are 0.5 lb (227 gm) heavier than the flock average. Broiler 
weight is 45% heritable. Therefore the offspring broilers from the 4-Ib 
breeders would inherit a weight increase of 0.225 lb (102 gm) over the 
parent female flock (45% X 0.5 lb, or45%X 227 gm). Assuming that no 
such selection was made in the male line parents, the genetic increase in 
broiler weight must be divided by 2, giving an increased broiler weight 
of 0.1125 lb (51 gm). Had the same selection pressure been made in the 
male line ns in the female line, the increase in average broiler weight 
w'ould have been 0.225 lb (102 gm). 

Selection pressure: This genetic term denotes incre.ased selection willtln a 
given flock of birds so that a smaller segment of the flock population will 

s 
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be used as breeders Or, to say it another way the more birds culled from 
the breeding flock, the higher the sdection pressure The term here is ex 
pressed m percent, denoting that percent of the flock retained for breeders 
The lower the percentage, the higher the selection pressure 
Selection pressure and body weight Body weight in broilers is more closely 
conelated with parent body weight at 8 weeks of age than with parent 
body weight at sexual matunty The more pressure exerted on the parents 
at 8 weeks of age, the greater the improvement m the offspring broiler 
weights 

Because commercial meat type flockowners secure parent chicks from 
pnmary breeders, these flockowners have the opportimity of exerting 
selection pressure at the parent level m their flocks, i e , they may use a 
lower percentage of the birds as breeders The higher the pressure, the 
more the improvement The exact relationship is shown in Table 22 4 


TABLE 22 4 


TABLE FOR CALCULATING THE EXPECTED GAIN IN POUNDS AS A RESULT OF 
SELECTION PRESSURE AT VARIOUS LEVELS IN THE PARENT POPULATION 


J'ercent Percent Selection Pressure (ReUimed) of Males 

PreSlre 100 90 80 70 60 50 40 30 20 10 


(Retained) 

of Females Expected Broiler Weight Gam m Pounds 


100 

0 000 

0 

014 

0 

027 

0 040 

0 054 

0 

067 

0 

081 

0 

096 

0 

114 

0 

139 



0 

028 

0 

041 

0 054 

0 068 

0 

081 

0 

095 

0 

110 

0 

128 

0 

153 


0 027 

0 

041 

0 

054 

0 067 

0 081 

0 

094 

0 

108 

0 

123 

0 

141 

0 

166 



0 

048 

0 

067 

0 080 

0 094 

0 

107 

0 

121 

0 

136 

0 

154 

0 

179 



0 

068 

0 

081 

0 094 

0108 

0 

121 

0 

135 

0 

150 

0 

169 

0 

193 



0 

081 

0 

094 

0107 

0 121 

0 

134 

0 

148 

0 


0 

181 

0 

206 



0 

095 

0 

108 

0121 

0135 

0 

148 

0 


0 

177 

0 

195 

0 

220 




110 

0 

123 

0136 

0150 

0 

163 

0 

177 

0 


0 

210 

0 

235 






141 

0154 

0 168 

0 

181 

0 

195 

0 


0 

228 

0 

253 







0179 

0193 

0 

206 

0 

220 

0 

235 

0 

253 

0 

278 


How to use Table 22 4 Select the percentage of the heaviest male birds 
to be kept after weighmg them at eight weeks of age Fmd the figure at 
the top of the table Similarly, fmd the figure for the females at the left 
of the table Extend the male percentage column downward imtil it 
reaches the Ime for the female percentage The figure mdicates the ex 
pected gain m pounds of broiler weight as a result of the selection 
at the parent level 

Example Male selection retention is 60%, female retention is 80% The 
expected gam in weight m the broiler offspnng is 0 081 lb 
Note The effect of exerting pressure on one sex is exactly the same as 
exertmg pressure on the other sex 

Negative Correlation of Genetic Characters 
From a genetic standpoint certam genetic quantitative characters have a positive 
correlation, that is, when selection is made to improve livability withm the Ime 
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egg production also increases However, many other quantitative characters have 
a negative correlation When selection is used to increase body weight in the next 
generation for instance, egg production decreases A detailed example is given in 
Table 22 5 When there is genetic selection pressure exerted in the parents so as to 
increase the broiler weight by 0 1 lb (45 4 gm) notice the effect on some other 
characters 


EFFECT OF GENETICALLY INCREASING THE BROILER 
WEIGHT BY 0 1 LB (45 4 GM) 


Item 

Effect 

Egg production 

Pounds of feed per dozen eggs 
Laying house livability 

HatchabiUty 

Chicks hatched per hen housed 
Broiler livability 

Decreases 10 0% 
Increases 9% 

Decreases 2 3% 
Decreases 1 2% 
Decreases 8 3% 
Decreases 25% 


Another way of stating *the”dMs°of thfhelwCT buds would 

of broiler chicks, one w Table 22 5 The heavier the broilers, 

Example II, from tlfnbRS 

in Table 22 6 


TABLE 22 6 



Live Broiler Weight 

Lb Kg 

Eggs per Hen Housed 

3 43 

1 56 

155 

149 

3 45 

1 57 

143 

3 53 

3 59 

1 60 

1 63 

139 


Body Weight Economics ^ that it is relatively easy to 

The heritability percentages given m Tam to increase the 

increase the weight of a s‘™"°'tld^veral other characters But iihen selec 
genetic potential for egg Prof m" " . egB production and omer 

tion pressure is exerted on the hn j on the line to retain Uio go(^ mnni 
factors decrease if no added “ Pj^.ng is important The geneticist must 

festation of these characters . faster than he can maintain satisfactory 

increase the weight of his line of birds no 
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egg production, etc This is accomplished by placing mmimum pressure on the 
Ime for body weight, while increasing the pressure for the other factors Actually, 
only a very small percentage of the birds will satisfy the requirements, the pro- 
grams are costly Although integration has placed a greater emphasis on a balanced 
breeder bird— one that will grow, lay, and live well— the detennmmg factor for a 
top Ime of meat type birds is still its ability to perform well in the broiler house 
With egg type strains, the situation generally is reversed, that is, there has been 
emphasis for a smaller bud, one that will consume less feed but still produce the 
maximum number of market eggs 

INHERITANCE OF EGG PRODUCTION 

The inhentance of egg production presents a complicated genetic picture, for 
egg production is the end product of several separate genetic characters working 
together to cause the bird to produce a given number of eggs in a given time Of 
the several factors involved, the three most important are 

(1) Early sexual maturity The younger the bird when she begins to pro 

duce eggs, the greater her egg production will be during her laying 
year However, this character takes on a negative value, because layers 
must be prevented from laymg eggs at an early age, as eggs laid by 
young birds are smaller than those laid by older birds Feed-control 
and light-control programs are used to prevent early egg production 
Genetically, however, the gene relationship still stands 

(2) High intensity of lay This character is manifested by the ability of the 

bird to lay at a rapid rate Smce chickens lay their eggs m clutches— 
that IS, they lay an egg on each of several consecutive days before they 
miss a day— clutch size (length) is an important genetic factor When a 
hen IS produang at the rate of 80%, she must lay 1 egg per day 8 out 
of every 10 days Some birds have been known to lay eggs for 200 
consecutive days before missmg a day 

(3) Persistence of lay The longer the laymg cycle before the hen enters her 

molting penod, the better egg producer she is Persistence is a definite 
genetic factor associated with egg production In the early days of 
commercial egg production, a 12 month penod of production was 
thought to be ample, but today the requirement is for a bird that can 
profitably produce eggs over a 13 or 14 month penod 
Egg production has a low hentabUity percentage of 25, m other words, 75% of 
the egg producing ability of a hen rests with management There are so many 
management factors involved that it would be repetitious to mention them here 
Indirectly, anything that furnishes a better environment for the hen, prevents 
stresses and excessive mortality, and provides for her physiological well being will 
cause the production of more eggs 

INHERITANCE OF EGG SIZE 

What IS ideal egg size? Modem geneticists have induced hens to lay la^e eggs 
through breed improvement But egg size is a highly variable factor, therefore, 
what may be ideal m one case or one segment of the laymg penod may not be in 
another 
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Large Egg Size May Be Important 

Egg size is the result of a quantitative genetic character or ch^cters with a high 
heritability. Therefore, it is relatively easy for the geneticist to increase the size of 
the eggs in a given strain of birds; it is less easy for the poultryman to manipulate 
0gg siz6 

Regardless of whether eggs are sold by graded weight or by bulk weight, it is 
important to have large eggs. Extra-large eggs often commmd no higher pnce 
than large eggs, yet it costs more to produce them. When this is the case, strains 
of chickens producing excessively large eggs may have a disadvantage. 

Variations in Egg Size 

There are many reasons for variations in egg size. Some are the res^t of the 
naW prttem of egg production; others are the result of management; still others 

'llrdSionlt^e® ‘.height: Individual birds within a given flock lay eggs 
of S^t sizes%eights). However, each bird tends to lay consecutive 

01 aiiierent Size ^ ♦uartr^innus eee The only variation is when 

df^lSoTk^ggsL'p'^-ed^^^^ 

hens wUl iffeSfthaVlpproach the average 

production her eggs are relatively 

she becomes older, until ’ lajd during her second cycle of 

lavinv cvele If she is force molted, eggs laia ouxaig 
prodLtiof wUl be larger than those ^ duHng her i^t cycle. _ 

Most of the first eggs laid This has led 

cial eggs or as hatching beca ^ ^ yi jater in the bird’s 
poultrymen to delay the onset °f her greater age. 

life, when her larger egg size producer of commercial 

Changes in egg size toft egg size increases during the laying 

eggs is quite cognizant of the fact r BS ^ weight. The greater 

year, because he markets his eggs neater his cash return. Egg weight 
the percentage of the heavier size , country but in the United States 
grade sizes vary widely from country to country. 


they are as follows: 


Weight 

Classification 


Minimum Net Weight 
per Dozen Eggs 
Ounce 
30 
27 
24 
21 
18 
15 


Jumbo 
Extra large 
Large 
Medium 
Small 

peewee „„inm is received for Jumtio 

Egg size as it affects increased egg size. However, 

and Extra Large eggs is there an a 
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if eggs are to be sold on a weight basis, added size doeS have an economic 
advantage For further details regarding average egg sizes, see Chapter 23 
Early egg size variation in the breeder hen From a flock standpoint, even 
thou^ the first eggs laid are smaller than those laid later in the life of the 
hen, they are genetically similar Such small eggs should impart identical 
gene material to the next generation as la^er eggs produced later In many 
mstances hatcherymen use hatching eggs ^vlth a smaller minimum size at 
the start of production and raise ttie minimum requirement after about 
ten weeks of egg production 

Chick size variation Chick size is directly related to the size of the hatchmg 
egg from which the chick is hatched Large eggs produce large chicks, 
small eggs produce small chicks It is also known that small chicks do 
better if raised separately from lai^er chicks This fact has caused many 
hatcherymen to segregate their hatchmg eggs mto two or three weight 
classifications, such as large, medium, and small, pnor to settmg Chicks 
from each group are sent to individual customers, so that the chicks will be 
more uniform in size From a brooder house management program, this 
is an excellent procedure, but genetically it does have a disadvantage 
After the first few weeks of egg production by the breedmg flock, small 
eggs produce small chicks, which m turn produce mature pullets that lay 
smaller eggs Pullets commg from large eggs would produce larger eggs 
Recommendation Where there is an egg size problem m the strain of 
egg type birds bemg used, eggs should not be set accordmg to size imless 
the minimum hatchmg weight is raised 

INHERITANCE OF EGG QUALITY 

Egg quality mcludes a study of the quality of the eggshell and the quahty of the 
intenor contents Althou^ not as important m meat-type strains as in commer 
cial egg producing strains, egg quality has a greater value today than it did several 
years ago 

Eggshell Quahty 

One measure of eggsheU quality is its thickness The thicker the sheU the more 
resistant it is to breakage Eggshell thickness is a quantitative genetic factor with 
relatively low hentability The thickness of the sheU may be altered by various 
factors of management temperature, stress disease, feed, and others 
Some shell abnormalities are mhented Chalky shells, ndges, etc , may be the 
result of gene variations Other abnormalities are often due to imperfections m 
the area of the oviduct where the shell is deposited 

Intenor Egg Quality 

Albumen quality has a hentability of about 25% Therefore, mfenor quality is 
more often the result of improper Dock management than of the manifestation of 
genetic action 

Blood spots have a \ery low hentability However, they have become associated 
with some breeds of chickens E^s from those breeds laying brown-shelled eggs 
have a hi^er mcidence of blood spots than eggs with white shells 
Intenor egg quality may be unproved wxthm a stram of chickens, and commer 
cial poultrymen are ever on the lookout for those strains that produce good eggs 
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However albumen quality detenorates the longer a bird is in egg pr^uction, the 
warmer the weather, and during the occurrence of certain diseases The incidence 
of blood spots IS also highly variable in different strains 

FEATHER SEXING 

Slow feathering in the young chicken is due to a 
gene “K” Its aUele. rapid f 

Although the P'f to eX weeks of the chick’s life, the differ 

grow more ^ "J^hering is o^ous at the time the chick is hatch^, 
ence between slow and fast «atheri g primary wing feathers to the 

but only m the relationship of ^ smaU downy feathers covermg the 

length of the primary wmg S feathermg and slow- 

base of the pnmary feather shafts Aoescrip 

feathermg wing in the day old chick is as o feathers are short, but 

maries The coverts are always s ^ pnmary feathers are longer 

m t; cfsf of ctcks wtth slow feathering The couerls ere eheeys es 
long as or longer than the primaries 

Exammmg Day-old Chicks for toe feathers on the primary web 

From the top, and under a good ® from well up on the surface 

of the outspread wing Note thrt the ^ , g^ ol 



me primaries anu cuvcn-a , 

since overall length depends on the gth 
of the shell 

Day-old Feather Sexing , ^ q breeding program. 

Slow feathering and rapid-feathenng gen ^ by feather sexing, the 

to make it possible to determine the sex ol flay 

term applied to this type of '"hentwce ^ ftfc, .s mated to slon- 

How L make the cross When fs involved, and the speed of 

feathenng females, K'- f ^icks of the next generation Thus, the 

feathering reverses itself m th that are slow- 

oftspnng chicks from ^^^"p.d feathenng. fc See Chapter 21 
feathenng, Kft, and female provide sex linkage and 

important The reciprocal Xpn4 Si>T «em^ 

feather sexing P°®®'’’' ‘*'“,„„ous for recessive rapid feathering, 1 '• 
male parent must be homozyg ^ jg,, segregate dW-oW • 

Special lines involved To make P developed ' 

It IS necessary that specia p j^j^toenog, the female line mus 
must be homozygous f^^P 
gous (pure) for slow feathering 

SOCIAL “"“f behavior of chickens the 

Although genetic makeup "mature birds take, on unusual sig 

social order within a pen or 
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mficance m a study of bird behavior This characteristic is sometimes knoivn as 

ihe peck order ^ j 

Withm a group of birds, either male or female, there are certain birds that seem 
to dominate others of the same sex In fact, the domination extends to the point 
•where one male dominates all other males and ranks as number one in the social 
order Then there is the next male in line He is number two, and dominates all 
males but number one, etc , until finally there is the male at the bottom of the 
order, he is dommated by all other males m the pen Similar relationships are es 
tablished by the females within the group In most mstances the dommation is 
evidenced by pecking and fighting 

The peck order gives nse to a broader classification of the birds aggressive and 
timid, although there is no clear-cut distinction But the division does havea bear 
mg on many management factors The ^gressive birds contmually get more feed 
and Vi ater than the timid ones Thus, relatively speaking, the larger birds get too 
large, and the timid birds remain small 

Tlimd Hens Are Afraid 

In many laymg houses the peck order is of such magnitude that the timid pullets 
are forced off the floor and onto slats, perches, or eqmpment Many times they 
cannot get to feed and water, or will not go to the feeders or waterers because of 
fear of bemg “pecked" by the more aggressive mdividuals The only management 
salvation is to give special care to the tumd individuals by providmg feed and 
water at a location they most often Sequent 
When feed restriction is practiced, there is always the chance that the timid 
birds will not remain at the feeders long enough to consume an adequate amount 
of feed Timid males often cause a reduction m average flock fertility They fre 
quent areas away from the hens to keep away from the aggressive males, thus the 
number of matmgs by these tunid males is materially reduced 

Social Order Groups Withm a Pen 

It has been shown that when the number of birds within a given pen is large, 
males and females do not have the memory to identify all the other birds m the 
pen, and it becomes difficult to set up a social order for the entire pen In these 
cases there are suborders withm the pen The size of these groups is dependent on 
the ability of the males and females to identify a cer tain number of birds with 
respect to their social order One hundred females is cer tain ly the maximum 
Space area is also mvolved m these suborders Most people feel that the maxi 
mum IS between 200 and 300 sq ft (18 5-29 sq m) of floor space Birds usually 
do not go outside their suborder space area unless fri^tened or disturbed They 
are very hesitant to go to another location to get feed or water because they will 
be chased back to their own temtory This fact makes it necessary, for the best 
management practice, that feeders, waterers, and nests be distributed over the 
various areas of large pens 

Equipment Recommendation 

On the basis of the above information the recommendation is made that equip 
ment be placed withm the pen or house so that no bird will have to go more than 
10 feet (3 m) to get to feed, water, or a nest 
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Every line of chickens has a bred-in potential for each genetic quantitative char- 
acter For instance, genes that affect egg production are present When manage- 
ment IS correct, there will be full expression of these genes But management is 
not always good enough to get the full gene potential, there will be dl sorts of 
variation in the number of eggs a bird will produce All the geneticist can do is 
make a statement that under good management, his line of birds will produce a 
calculated number of eggs Those poultrymen who get more eggs froin 
than the calculated number will have done a fine job, those who get fewe^vi 
have done a poor job These calculated figures may be termed standjd Thej^ 
are not averages of what the birds wiU accomplish under field conditions but 
should be somewhat higher Neither are they goals that can be attained only o 
rare occasions 

Importance of Standards , , ^ j x 

Most commercial poultrymen have the problem of not being able ^ ^ermine 
whefterTerbirdsL domg well or poorly 

chiU'eifinfte chTckef Budfgetlarleregg production first increases and then 
de“Xing the 

hatchabihty vanes, etc standards set fort ^ 

behavior for many of =toactem If th productivity 

basis, they offer a means for the „„t,cuiar line of birds involved 

of this flock with f^es that „ 

He then knows whether ^ g a good or a poor job of management 

above standard, he knows whether he IS do & & 

What Standards are Important „a„agement may be segregated accord- 

Standards necessary as an aid to b 
ing to the age and type of birds 

(1) Growing birds 

body weight, 
livability 

(2) Commercial egg producing birds 

hen housed basis, 

body weight, 
egg size, 
livability 

(3) Breeding birds 

percent hen-day egg ’ ^en housed basis. 

cumulative total egg 

percent hatching eggs, hen-day ^ 

cumulative hatching eggs produced per 

percent total hatchabihtj , 

body %% eight, aw 

Inability 
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Figures Are a Guide Only 

These standard figures foUow They can be offered only as a guide as ea^ 
strain of chickens differs in Its inherited ability to produce at a given rate How 
ever, the figures in the tables are quite representative of averages of all '‘"es F™ 
the poultryman who wishes data for the particular strain of birds he is using, 
the primary breeder should be contacted 


STANDARDS FOR GROWTH 

Gro-wth standards are highly variable, depending on the stram and type of birds, 
sex, feeding and management programs, and environmental conditions The rela 
tionship between feedmg and growth is shown in Chapter 34, where several sets of 
groivth standards are given for various lines of chickens 


STANDARDS FOR COMMERCIAL EGG PRODUCING BIRDS 
The standards presented in this section take into consideration egg production 
as a derivative of hen housed and hen-day egg production, plus some other mea 
surements A careful study of these figures and their correlation one with another 
wU give the commercial poultry producer a better insight as to the interrelation 
ship between the figures 

Production Standards for Commercial Layers 
Tables 23 1 and 23 2 give the production standards for Leghorns and medium 
sire (laying brown shelled eggs) layers respectively The standards show the 
following 


Item 

Table 23 1 
Leghorns 

Table 23 2 
Medium size 

Eggs produced, 52 weeks, hen-day 

240 

233 

% production at peak, hen-day 

92 

88 

Average % hen-day production 

71 

69 

Average %hen housed production* 

66 

64 


♦Note Mortality is based on an average of x 25% per month 


How to Use the Standards 

Because the standards are mdicative of what a good strain of birds should do 
under good management practices, they offer a means of comparmg the egg pro 
duction of an actual flock of buds with the standard figures If actual egg pro 
duction IS below the standards, there is a problem, when the actual figures are at 
or above the standards management is fulfilling its requuements As the egg 
production standards are given on a weekly basis, the comparison may be made 
at any time during the production cycle 

Hen-day and Hen housed Egg Production 
Common to the mdustry are two methods of measunng daily or weekly egg 
production Each has its fallacies as an mdex, but each is a good rule of thumb 
Hen day egg production This is a measure of the egg productivity of the 
live hens on any given day 
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TABLE 23.1 

PRODUCTION STANDARDS FOR EGG-TYPE 
COMMERCIAL LEGHORNS 


Week 
of Egg 
ftocfuctjon 

% Hen-day 
Egg 

Frotfuctibn 

1 

5 

2 

18 

3 

34 

4 

54 

5 

71 

6 

89 

7 

92 

8 

91 

9 

90 

10 

89 

11 

88 

12 

88 

13 

87 

14 

86 

15 

85 

16 

85 

17 

84 

18 

83 

19 

82 

20 

82 

21 

81 

22 

80 

23 

79 

24 

78 

25 

78 

26 

77 

27 

76 

28 

75 

29 

75 

30 

74 

31 

73 

32 

72 

33 

72 

34 

71 

35 

70 

36 

69 

37 

69 

38 

68 

39 

67 

40 

66 

41 

66 

42 

65 

43 

64 

44 

63 

45 

63 

46 

62 

47 

61 

46 

60 

49 

GO 

50 

59 

61 

5B 

52 

57 


Hen-housed 

Cumulative 

Egg 

Egg Production 

f’torfacifon 

per Hen Housecf 

5 

0.3 

16 

1.5 

32 

4 

50 

7 

68 

12 

83 

18 

90 

24 

69 

SO 

88 

36 

87 

42 

86 

48 

85 

54 

84 

60 

83 

66 

83 

72 

82 

78 

81 

83 

80 

89 

79 

94 

78 

100 

77 

205 

76 

111 

75 

116 

74 

121 

73 

126 

72 

131 

71 

136 

70 

141 

70 

146 

69 

151 

68 

155 

67 

160 

66 

165 

65 

169 

64 

174 

63 

178 

62 

183 

61 

187 

60 

191 

59 

195 

59 

199 

58 

203 

57 

207 

56 

22] 

65 

215 

54 

219 

63 

223 

52 

226 

51 

230 

50 

233 

49 

237 

46 

2<0 
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TABLE 23 2 

PRODUCTION STANDARDS POR MEDIUM SIZE 
COMMERCIAL LAVERS* 


Week 
of Egg 
Production 

®a Hen-day 

Egg 

Production 

% Hen housed 
Egg 

Production 

Cumulative 

Egg Production 
per Hen Housed 

1 

5 

5 

0 4 

2 

17 

17 

1 5 

3 

31 

30 

4 

4 

48 

47 

7 

5 

65 

63 

11 

6 

82 

80 

17 

7 

88 

86 

23 

8 

87 

85 

29 

9 

86 

85 

35 

10 

86 

84 

41 

11 

85 

83 

47 

12 

85 

82 


13 

84 

81 


14 

83 

80 


15 

82 

79 

69 


21 

78 

22 

78 

23 

77 

24 

76 

25 

76 

26 

75 

27 

74 

28 

73 

29 

73 

30 

72 

31 

71 

32 

71 

33 

70 

34 

69 

35 

69 


41 64 

42 64 

43 63 

44 62 

45 62 


74 

73 

73 

72 

71 


101 

106 

111 

116 

121 


70 

69 

68 

68 

67 


126 

131 

136 

141 

145 


66 

65 

64 

63 

62 


150 

154 

159 

163 

168 


61 

60 

60 

59 

58 


172 

176 

180 

184 

188 


57 

56 

55 

55 

54 


192 

196 

200 

204 

208 


46 61 

47 60 

48 60 

49 59 

50 58 


53 

52 

51 

50 

49 


212 

215 

219 

222 

226 


51 58 49 

52 57 48 


229 

233 


'Pnxlucise browft^eDed etlt. 
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Example: There axe 1,000 hens alive on a certain day md they produce 
750 eggs that day. Their hen-day egg production is 75%. 

N umber eggs produced ^ hen Jay production 

Number live hens ^ 

Hen-housed egg production: This is a measure of the egg productoty m 
relation to fte number of hens (housed) at the beginning of the laying 

period. . . 

Example- 1,200 hens were “housed” at the beginning of the laying year. 
Today they laid 750 eggs. Their hen-housed egg production is 62.5%. 
Nu mber eggs produced jqO = % hen-housed production 
Formula. |,jyj„her hens housed 

Difficulties with Hen-day and Hen-housed U,, 

Although hen-dcy^produchon^^ 

birds are laying. It does not cons misleading from a profit 

termme egg income, hen-day egg p , mortality Theoretically, one 

standpoint. Neither does f ^ if he got 3 eggs on 1 

“arth:^Ln 

index available to the indust^. Almost cTC^ryoneusesj^^^^^^ ^ includes 

The other index, hen-housed p mortalitv. Therefore, there are many 

both egg production ^gafh loss that could give an identical hen- 

combinations of egg ^ cost-of-egg-production standpoint, this per- 

housed production figure. ? h^-s both production and mortality. It tells what 
centage is good ^ecaus® it include th P of hen-day production, 

the flock has done and is do mg. Howeve . 
there is no indication of egg sire and egg quality. 

Period of Laying Year and Egg smaller than those laid later. 

The first eggs laid during the pr to lay. Since eggs are marketed 

egg size gradually increasing extremely interested in standards fm the 

by weight classifications, t p d ^ continues production. These 

percentage of L tom-week periods for Leghorns as a guide only, 

can be found in Table f , „„ management, nutriUonal, and environ- 

Each strain of birds will mges. The table exemplifies a strain of buds 

mental factors will affec P . ^ jhe first laying cycle is 25.4 oz to the dozen 

whose average egg weight througn average; it is neither large nor small. 

(60.0 gm each). This “„duce di percentages of the 

^g:r:iz:'s^:tt.ro«e1Usma..ereggs. 

Period of Lay ° eggs classification are given. 

In Table 23.3. the as a guide to determine the actual number 

Table 23.4 shows the shmdarf gd ^ standmds involve birds that have a capacity 
of eggs that would be ^,ay svith an average egg weight of 25.4 oz per 

rn°'‘^O.o"g^S- 
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TABLE 23 3 


STANDARD RELATIONSHIP BETWEEN WEEK OF EGG PRODUCTION 
AND EGG SIZE 8V PERCENT 

(Commercial Leghorns) 




Size of Eggs 



Weeks of 

Egg 

Production 

by4Wk 

Periods 

Peewee, Small 
Under 21 Oz* 
Under 49 6 Gm** 

Medium Large 

21-23 9 02 24-26 9 Oz 

49 6-56 6 Gm 56 7-63 7 Gm 
Percent of Total Eggs Produced 

Ex Large, Jumbo 

27 Oz and Over 

63 8 Gm and Orer 

1-4 

60 

30 

10 

0 

5-8 

13 

66 

29 


9-12 

5 

46 

44 

5 

13-16 

2 

34 

56 

8 

17-20 

1 

23 

63 

13 

21-24 

0 

15 

67 

18 

25-28 

0 

11 

66 

23 

2&-32 

0 

7 

64 

29 

33-36 

0 

5 

63 

33 

37-40 

0 

3 

59 

38 

41-44 

0 

2 

57 

41 

45-48 

0 

1 

55 

44 

49-52 

0 

0 

52 

48 

• Per dozen. 

•• Each 

Wcitbted averase ees vetetat. 25 4 oz/doz (60 0 em/ea) 






TABLE 23 4 




STANDARD RELATIONSHIP BETWEEN WEEK OF EGG PRODUCTION 




AND EGG SIZE BY NUMBERS 





(Commercial Leghorns) 





Size of Eggs 




Peewee, Small 



Ex Large, Jumbo 



Under 21 Oz* 

Medium 

Large 

27 Oz and Over 



Under 

21-23 9 Oz 

24-26 9 Oz 





49 6-56 6 Gm 

567-63 7 Gm 

and Over 

Total 

Penods 

Number of Eggs Produced per Hen Housed 


1-4 

4 2 

21 

07 


7 

5-8 

30 

12 9 

66 


23 

9-12 

1 2 

11 0 

10 6 


24 

13-16 

0 5 

82 

13 4 


24 

17-20 

02 

50 

13 9 


22 

21-24 

0 

3 1 

14 1 


21 

25-28 

0 

22 

13 2 


20 

29-32 

0 

13 

12 2 


19 

33-36 

0 

09 

Z1 2 


18 

37-40 

0 

05 

10 0 

6 5 

17 

41-44 

0 

03 

9 1 

66 

16 

45-48 

0 

01 

8 3 

66 

15 

49-52 

0 

_0 

7 3 

67 

14 

Total 

9 1 

47 6 

130 6 

52 7 

240 


Pci dozen. 

E*cb _ 

dxbted avence eu weltbL 25 4 oz/dox (60 O era/ea) 
Percent Latte and o«ei 26 4 



PRODUCTION STANDARDS 


391 


TABLE 235 


PRODUCTION 


STANDARDS FOR EGG-TYPE BREEDER LEGHORN HENS 


Cumulative 

Week % Hen-day Hen-housed 
of Egg Egg Eeg 

Production Production Production 


2 16 

3 34 

4 64 

5 72 

6 85 

7 88 

8 87 

9 87 

10 86 

11 85 

12 84 

13 84 

14 83 

15 82 


16 

17 

18 

19 

20 


81 

81 

80 

79 

78 


21 

22 

23 

24 

25 


78 

77 

76 

76 

75 


26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


74 

73 

73 

72 

71 

70 

70 

69 

68 

67 

67 

66 

65 

65 

64 

63 

62 

61 

61 

60 

69 

59 

58 

57 

57 

56 

65 


0.4 

1.5 

4 

7 

12 

18 

24 

30 

36 

42 

48 

53 

59 

64 

70 

75 

81 

86 

91 

96 

101 

106 

111 

116 

121 

126 

131 

135 

140 

145 

149 

153 

158 

162 

166 

171 

175 

179 

183 

187 

191 

194 

198 

202 

205 

209 

212 

216 

219 

222 

225 

228 


% 

Hatching 

Eggs 

(Hen-day) 


54 

60 

65 

70 
74 
78 
81 
84 
86 
69 

71 

72 
74 

76 

77 

78 

79 
81 
82 

83 

84 

85 

86 

87 

88 
89 

89 

90 

91 

91 

92 

92 

93 

93 

94 

94 

95 
95 

95 

96 
96 
96 

96 

97 
97 
97 

97 

98 
93 


Cumulative 
Hatching 
Eggs per 
Hen Housed 


2 

5 

9 

13 

18 

22 

27 

32 

36 

40 

44 

48 

52 

56 

60 

64 

68 

72 

76 

81 

85 

89 

93 

97 

101 

105 

110 

114 

118 

122 

126 

129 

133 

137 

141 

145 

148 

152 

156 

159 

163 

166 

170 

173 

176 

179 

183 

186 

189 


% 

Total 

Hatchability 


75 

80 

83 
86 
88 

89 

90 
90 
90 
90 
90 
90 
90 
89 
89 
88 
88 
88 
87 
87 
86 
86 
86 
85 
85 

84 
84 
83 
83 
82 
82 
81 
81 
80 
80 
79 
79 
78 
78 
77 
76 
76 
75 
75 
74 
74 
73 
72 
72 
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TABLE 236 


PRODUCTION STANDARDS FOR MEDtUM StZE BREEDER HENS 


Week 
of Egg 
Production 

Hen day 

Egg 

Production 

Cumulative 
Hen Housed 

Egg 

Production 

% 

Hatching 

Eggs 

(Hen day) 

Cumulative 
Hatching 
Eggs per 
Hen Housed 

% 

Total 

Hatchability 

1 

5 

04 

— 

— 

— 

2 

15 

1 4 

— 

— 

— 

3 

29 

a 

_ 

— 

— 

4 

45 

6 

20 

0 6 

71 

5 

62 

11 

40 

23 

74 

6 

78 

16 

56 

5 

78 

7 

84 

22 

68 

9 

80 

8 

83 

27 

77 

13 

82 

9 

82 

33 

83 

18 

84 

10 

82 

39 

87 

23 

85 

11 

61 

44 

89 

2S 

85 

12 

80 

49 

91 

33 

86 

13 

79 

55 

92 

38 

86 

14 

78 

60 

93 

43 

86 

15 

78 

65 

94 

48 

86 

16 

77 

70 

95 

53 

86 

17 

76 

76 

95 

58 

86 

18 

76 

81 

96 

63 

86 

19 

75 

86 

96 

67 

86 

20 

74 

91 

96 

72 

85 

21 

73 

95 

96 

77 

85 

22 

73 

100 

96 

81 

85 

23 

72 

105 

96 

86 

85 

24 

71 

110 

95 

90 

84 

2S 

70 

114 

95 

95 

84 

26 

70 

119 

95 

99 



69 

123 

95 

103 



68 

128 

95 

108 



67 

132 

95 




67 

136 

95 

116 

83 

31 

66 

141 

94 





145 

94 





149 

94 




64 

153 

94 



35 


157 

94 

135 

81 

36 

62 

161 

94 





165 

93 





169 

93 





172 

93 



40 


176 

93 

153 

79 

41 

58 

180 

93 



42 

os 

183 

93 



43 


187 

92 

163 


44 

56 


92 



45 


194 

92 

169 

77 

46 

55 

197 

92 

172 


47 

54 

200 

91 

175 


48 

53 

203 

91 

178 


49 

52 

207 

91 

181 


50 

52 

210 

91 

184 

75 

51 

51 

213 

90 

186 


52 

50 

216 

90 

189 

74 
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Egg size variations: One factor of great importance in the determination of 
egg size is the temperature of the air surroundmg the birds. High tem- 
peratures decrease egg size, and if the hot season ^“^e end of the 

egg production period, egg weight (size) wiU suffer This distorts the per- 
centages of eggs in each grade during this period. The standards shown m 
Table 23.4 make no compensation for such changes, as evidence y 


TABLE 23.7 


PRODUCTION STANDARDS FOR MEAT-TYPE BREEDER HENS 


Week % Hen-day 
of Egg Egg ^ 

Production Production 


Cumulative % 

Hen-housed Hatching 
Egg Eggs 

Production (Hen-day) 


Cumulative 

Hatching 

Eggs per Total 

Hen Housed Hatchability 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 


5 

18 

44 

68 

82 

81 

80 

79 

77 

76 

75 

74 

72 

71 

70 

69 

67 

66 

65 

64 

63 

62 

61 

60 

58 

57 

56 

55 

54 

62 

61 

SO 

49 

47 

46 

45 

44 

43 

41 

40 

39 


0.4 

1.6 

5 

10 

15 

21 

26 

32 

37 

42 

47 

52 

57 

62 

67 

71 

76 

80 

85 

89 

93 

97 

101 

105 

109 

113 

116 

120 

123 

126 

130 

133 

136 

139 

141 

144 

147 

149 

152 

154 

156 


20 

50 

66 

77 

83 

87 

91 

93 

94 

95 

95 

96 
96 

96 

97 
96 
96 
96 
96 
96 
96 
95 
95 
95 
95 
95 
95 
95 
94 
94 
94 
94 
94 
94 
93 
93 
93 
93 
93 


0.6 

3 

7 

11 

16 

20 

25 

30 

35 

40 

44 

49 

53 

58 

62 

67 

71 

75 

79 

83 

87 

90 

94 

97 

101 

104 

107 

110 

114 

116 

119 

122 

125 

127 

130 

132 

134 

137 

139 


70 

75 

80 

84 

87 

88 

89 

90 
90 
90 
90 
89 
89 
89 
89 
88 
88 
88 
87 
87 
87 
86 
86 

85 
85 
84 
84 
83 
83 
82 
82 
81 
81 
80 
80 
79 
79 
78 
77 
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fact that the percentage of the larger egg sizes increases until the end of 
the laying year 


STANDARDS FOR BREEDING BIRDS 
Production standards for breeders have been segregated according to 

(1) egg type Leghorn breeder hens, 

(2) medium size breeder hens (producmg brown-shelled eggs), 

(3) meat type breeder hens 

Not only are figures given for hen-day and hen housed egg production, but there 
are standards for percent hatching eggs, cumulative hatching eggs, and percent 
total hatchability As \vith other standards, these figures are for good flocks given 
good care It must be kept in mind, however, that egg production is generally 
lower with breeder lines than with commercial egg producing lines Meat type 
breeders produce fewer eggs over a shorter period of egg production than egg type 
breeders 

Certain f^ures for each of the 3 groups cannot be shown m the 3 tables They 
are as follows 



Table 23 5 

Table 23 6 

Table 23 7 


Leghorns 

Medium-Size 

Meat type 

Total hen-day egg 




production (52 wk) 
Total hen-day egg 

253 

233 


production (41 wk) 
Total hen housed egg 



166 

production (52 wk) 
Total hen housed egg 

228 

216 


production (41 wk) 
Percent production at 



156 

peak (hen-day) 
Hatching eggs per hen 

88 

84 

82 

housed (52 wk) 
Hatching eggs per hen 

189 

189 


housed (41 wk) 



139 



CHAPTER 24 


Record Management 


Flock production records are a necessary part of good flock management. Some 
records, such as those of mortality, egg production, and feed consumption, must 
be kept on a daily basis; others can be kept on a less frequent basis. In most 
cases, daily records should be summarized at the end of each week and placed 
in a permanent file. Certain calculations are necessary at this time too. The 
amount of feed required to produce a dozen eggs, feed consumption per 100 
females, hatching eggs per hen housed, and others fall in this category. 

Weekly summary records may be divided according to the following groups: 

(1) growing records; 

(2) laying records; 

(3) hatehability records. 


SUMMARY RECORDS 

Growing Summary 

This is a record of flock behavior from one day of age to sexual maturity. An 
example is given in Fig. 24.1. In this form certain standards have been inserted 
at weekly intervals. This makes it possible for the poultryman to make regular 
comparisons between the actual and the standard. There is no need to refer to 
separate tables. 

There are columns tor number of birds alive, depletion (mortality), culling, 
cumulative depletion, teed consumption, and body weight. 

Flock Production Summary 

Similar to the Growing Summary is a Flock Production Summary. An illustra- 
tion is given in Fig. 24.2 for a flock of egg-type Leghorn breeder females. By 
deleting the columns having to do with production of hatching eggs and sub- 
stituting data for the production of commercial eggs, the sheet can be used for 
commercial layers. Items included in Fig. 24.2 are number of birds, flock de- 
pletion, total egg production, percent hen-day egg production, hatching egg pro- 
duction, teed consumption, and body weight. Notice how certain standards of 
production are inserted to make it possible to compare actual weekly figures with 
standard figures. The example is used to record the flock data for 26 weeks; a 
second sheet is used for the remaining 26 weeks of the year. 

Two special computations are needed each week: 

(1) average feed consumed per 100 females per day for the week (males 

included): 

(2) feed per dozen eggs to date (males included). 

These two calculations serve as excellent guidelines for the amount 
of feed being consumed. Most feed recommendations arc given ac- 
cording to (1) above, thus exemplifying the importance of the 
calculation. 
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Use Separate Sheet for Each Line artd Sex 


Breed or Line , 
FtocX rio 


No Stifled finci e«tfisl_ 
Ns Housed at 5*» Podoci i 

One rsnii.eeH 


ARBOn ACR{ 

FLOCK CROWI 


_Ho DeidcmAfr 

On# Si 


Date I Age 
End el 
iheeK 


PRIOR TO FIRST SELECTIOW 


FIRST SELECTlOM 


I st;°« 


AFTER FIRST S 


Nu^&ef B fS» jNo Oesieted 
EodolWee* Oufir'g v/ee« 


,Explaniicens True « 
Cols 5 6 
Col 7 


;o 6« used unui week ot SS podueiicn on H o Msi 
rose stalled (mclud ng extras) 


Col 6 


remoyed oJ Woie started at iwr# o» First 
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FIG 24-2 FLOCK 
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Hatchabibty Summary 

A weekly summary of hatcbability is a necessary part of flock records An 
example of sucb a form is sbo^vn in Fig 24 3, to bo used for meat type breeder 
females Included m the data are number of hatching eggs set, total chicks 
hatched, percent total hatch, percent grade outs, percent salable chicks, and 
number of salable chicks Weekly standard figures for percent total hatch are in 
eluded in order to make a direct comparison with the actual 
How to record the weekly data Weekly hatchabibty data should be m 
serted on the form according to the week the eggs were laid rather than 
the week the chicks were hatched This gives a more durect correlation 
between hatchability and egg production 
Total hatch and salable hatch Total hatch refers to the number of chicks 
“scooped” from the trays prior to any grading Salable hatch mcludes 
only those chicks that are invoiced Thus, the total hatch, minus the 
culls and extra chicks, equals the salable hatch Both figures have been 
mcluded on the form, because neither one alone is adequate for a com 
plete analysis of the hatchabibty records 

SUMMARY GRAPHS 

As the weekly data are inserted on the various Summary Records, visual analysis 
of production results become more difficult There are too many figures on too 
many forms But the Summary Record form is important, for it is the sheet on 
which the figures are kept 

To get a better picture of flock behavior, the figures on the Summary Record 
should be transferred to a graph Furthermore, the graph should show the 
standards for the factors measured Variations m actual production from the 
standards will be quickly evident Examples of such graphs are shown m the 
followmg figures 

Flock Growmg Graph 

Figure 24 4 is to be used to plot the iveek}y giron’utg flock dsts foe body 
and feed consumption of a meat type female hne Notice how the standard fig 
ures for these two factors ate msetted on the ^aphs with a shaded area depictmg 
the confmes of body weight There is no set standard for cumulative flock de 
pletion, but such figures could be inserted on the graph, a scale is provided 
Flock Production Graph 

Figures from the Flock Growmg Record should be plotted on the Flock Produc 
tion Graph, Fig 24 5 This particular graph is for a meat type line of birds and 
better shows the many "standard” curves relating to breeders Graphs for com 
mercial egg hne females would not include any curves for factors such as hatching 
eggs and hatchability The standard curves on Fig 24 5 mclude percent total 
hatch, cumulative hatching eggs, female body weight, percent hen day egg pro 
duction, feed per 100 females per day (males mcluded), and percent cumulative 
depletion on a hen housed basis 

HOUSE RECORD RECAP 

An analysis of actual flock production should be made at the end of the laying 
period Certam calculations are necessary m such a House Record Recap, they 
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FIG. 24-3. HATCHABIUTYSOMMAHY 
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house record recap 
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should include the growing period and the egg production cycle. An example is 
given in Fig. 24.6 for breeder flocks, and is self-explanatory. Notice that a col- 
umn is available for inserting the standard figures when they are available. 

PATTERNS OF EGG PRODUCTION 

This subject deals ■svith the relationship between weekly hen-day egg produc- 
tion and total egg production for the entire laying cycle. It is a well known fact 
that when egg production begins in a flock, the number of eggs produced increases 
rapidly during the first 5 or 6 weeks, then drops off at a constant rate during the 
remainder of the laying period. Egg production on a weekly basis is usually ex- 
pressed in terms of percent; and to divorce production from mortality, hen-day 
percentages are ^ven rather than hen-housed figures. 

When these weekly hen-day egg production percentage figures are plotted on 
graph paper and the points connected, as in Fig. 24.5, a curve develops that is 
typical for all lines and breeds, although the percentage at the peak of produc- 
tion and the slope of the descending portion of the curve will vary for each strain 
of birds. Evidently the shape of this curve is an inherited characteristic, for not 
only do strains differ in their expression, but individual hens within a flock 
behave differently. However, geneticists have done little to alter the slopes of 
these curves witWn their strains of chickens. Most variations come indirectly as 
the result of improving egg production, egg size, shell quality, interior egg quality, 
and persistence of lay. 

Production Curve and Associated Factors 
Once a typical or standard egg production curve is developed for a particular 
strain of birds according to its genetic derivation, changes come only through 
selection for other genetic traits. For example, if a geneticist wanted to increase 
the egg production in a strain of chickens it would be necessary to have the birds 
peak higher, and to have them lay at a slightly higher rate after the peak was 
reached. As egg size has a negative genetic correlation with egg production, any 
increase of egg size wthin the strain would be associated with lower egg produc- 
tion; therefore, the peak of production and egg production after the peak would 
be slightly lower. 

How to Construct a Production Curve 

In constructing a production curve, a uniform percentage figure of egg produc- 
tion must be used as the starting point. The week in which the flock attains 5% 
hen-day egg production on any one day is used in this text as the first week of 
production. To wait until the flock is in higher production before starting the 
curves gives an erroneous picture. 

With a normal curve for any line of birds certain facts are evident: 

(1) Rapid increase in egg production: Egg production increases rapidly 
after sexual maturity until it reaches a peak in 5 or 6 weeks. This 
time interval may be altered by management. The more feed restric- 
tion during the growing period, the sooner the peak is reached. Out- 
of-season flocks peak later than in-season flocks. Birds grown on a 
light-restriction program peak sooner than those with no light control. 
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(2) The peak of egg production is abrupt Percentage flock egg production 
IS nothing more than a mathematical average of the percentage figure 
for each hen in the flock If all birds peaked on the same day, the 
peak of the production curve would be very abrupt But flocks are 
not uniform m sexual maturity Thus, some birds start egg produc 
tion sooner than others and reach their peak of production sooner 
If the flock IS “normal” in respect to the age at which sexual maturity 
(first egg) IS reached, the peak of the production curve will be fairly 
abrupt But if the flock is not uniform, the peak ivill not be abrupt, 
rather, the curve will take on an “arched” form Associated with a 
decrease in uniformity at sexual maturity and peak of production are 
such factors as full feeding rather than controlled feedmg during the 
growing period, out-of season flocks, and lack of a hght-control pro 
gram dunng growmg 

(3) Descending curve a straight tine In the normal or standard curve the 
percentages show an equal drop each week after the peak is reached, 
but the rate of drop is a genetic response varying with each breed and 
line When management is good, the actual productivity of the flock 
will coincide with this line, but when it is poor, when there are 
stresses, or when the environmental temperature is high, the rate of 
weekly decrease ivill be greater than the genetic standard, flocks will 
do poorly at the end of the laying period 

Flocks Must Come Into Production Fast 

For a flock to attain its standard peak of egg production, the birds must reach 
the peak quickly Eggs “lost” dunng this penod will not be regained later in the 
production cycle In all probability this is the most cntical period of egg produc 
tion It is a time when management must be aware of the pitfalls that await 
annual egg production 

Double-or nothing rule of thumb Although the statement is descnptive 
only, it does mean that flocks startmg their production period must 
double then percentage hen-day egg production each week pnor to reach 
mg the peak, e g , 5, 10, 20, 40, and 80% Unless the increase is this rapid 
there is a problem, and emphasis must be placed on elimmatmg the dif 
ficulty immediately To wait is disastrous 

Peak Egg Production Associated with Annual Production 
If the flock manager is to attam the bred m ability of the stram of birds to pro 
duce a standard number of eggs, birds must peak at the peak pomt on the 
production curve Flocks which do not reach high production at their peak 
seldom make up for this loss of eggs later If the standard for a flock of com 
roercial Leghorn pullets is 253 eggs m 52 weeks of lay on a henniay basis, and 
the peak production is 92%, the flock is unlikely to produce 253 eggs unless 
the peak percentage is reached In fact, the correlation between peak egg pro 
duction IS very close For mstance, if the flock peaked at 83% instead of 92%, 
the chances are great that total egg production ivill decrease by the same 
percentage 

Example 83% is approximately 90% of 92% 90% of 253 eggs (hen-day) 

IS approximately 228 eggs 
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Poor Peak Production Cannot Be Made Up Later 
The old adage that if the flock does not peak high it rvill make up the egg pro- 
duction later in the laying year is unfounded. Although there me environment 
and management conditions that affect the relative slope of the dovvncurve during 
this period, most flocks will show weekly decreases m egg production that me 
identical with the decreases exemplified by the norm^ or standard flock. Th 
fore, if the flock lays at 10% below the standard Production at the P^, t 
continue to stay 10% below the standard rate throughout the rest of the laymg 
period. 

Break On The Upsiving 

When a flock shows a break in production due to a pronounced stress, isease, 
or other factor, egg production does not contmue at the normal rate but de- 
cre™pidly and it may be days or weeks before the flock returns to norm^ 
\Vhen these breaks come during the first 5 or 6 weeks of egg production, the 
break is on the “upswing” portion of the production curve. These are most 
disastrous- flocks never reach their standard peak and eggs are lost, never to be 
mg^ed '^e flock will not be uniform after recovery, and the producbon ci^e 
will take on an “arched” appearance before it begins its dorvnswing. Whm floe 
^^o!^ “r^de the best the flock can do is to return to an egg production 
nmclnteee ^mn^ensurate with the standard percentage egg production on the 
week ^ mcovery. That is the bred-in ability of the flock to produce at a given 
rate for that particular week of egg production. 

Break On The Downs\ving „ it 

Tt ..m.sps a drop in egg production after the peak is reached, it is 

H some stress ^^nsiamFof the production curve. Breaks during this 

a llt me not m sevme as tbose on the upsiving period. It the egg produc- 
tirof"thfL“kra^ been normal and at standard before a break on the doivn- 
tion of the tlocK nm recovery from the break can only attam a 

sivmg, the P ^th the standard percentage figure. Production iviU 

percentage ^ g“ y it r,as before the break. Again, the genetic 

potentiaSy is for a flock^to lay at a given percentage according to the specific 
week of egg production. 

Mi^ger J analyst studies his charts, so must the poultry farm man- 

As stock mar graphs. In this way he will be able to prevent many 

ager study before toey become an actuality. Graph your production 

fS^es GrapS wiU give you a much better picture of laying house performance 
than the figures themselves. 
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Digestion and Metabolism 


The following several chapters are devoted to the feeding of chickens It is not 
the intention to detail the many facets of the subjects of digestion, metabolism, 
and feed formulation, but rather to treat the subject of feeding from a practical 
standpomt The technical z^pects of nutrition may be pursued in many textbooks 
and scientific articles on the subject Only a bnef summary v. ill be given here 
Good poultry nutrition first involves a correct feed formula for the particular 
type and age of chicken to be fed Practically all the nutrients the bird receives 
must be incorporated in the feed it eats Not only must the nutritional demands 
be met, but care must be taken to see that excesses of any ingredient or compound 
are not fed, not only for nutritional reasons, but to provide a diet that is 
economical as well 

However, poultry feeding goes far beyond a correct feed formula When to feed, 
how much to feed, and when to make dianges m the daily feedmg procedures 
seem to be just as important Although many poultry rations are self fed— that is, 
feed IS kept before the chickens at all tiroes and they eat at will— the present pro 
cedure m many instances is to curtail the bird’s feed mtake so as to produce a 
better bird, and to produce it more economically Became of this, there are 
day to-day deasions to be made, tn order to give ^e bird the nutrients it needs, 
but no mote Probably more failures m feeding are now the result of improper 
adznmistration of a given feed than of failures due to inadequate feed formulation 
From the poultryman’s pomt of view, FEED MANAGEMENT is a study of the 
basic nutntional requirements of the chicken and how to feed a given formula 
correctly and economically 


DIGESTION 

A large percentage of the feed mgredients consumed by a chicken is m a form 
that necessitates chemical and other reactions before it can be utilized by the burd 
The alimentary canal is a long tube throu^ which the food passes while these 
reactions take place Therefore, digestion refers to those changes that occur m the 
alimentary canal to make it possible for the feed to be absorbed through the 
mtestmal wall and enter the bloodstream The chemical reactions taking place 
dunng digestion are associated with breakmg down large, complex molecules of 
protem, carbohydrate, and fat mto simpler components capable of absorption 
Withm certain sections of the digestive tract, chemicals are produced to facibtate 
the digestive process These are known as enzymes, and each of the several types 
has a specific function in produemg the necessary chemical reaction Enzymes are 
catalysts produced by livmg cells to aid certam chemical reactions without enter 
mg mto them All enzymes are conjugated proteins 
Other chemicals are secreted to alter the acidity or alkalinity of the tract so that 
the chemical reactions may be expedited Bacteria play a certam role All m all, 
file digestive process is quick, contmuous, and constant For the most part, the 
processes are the same m a young chick as they are m a laymg hen 
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Basic Nutritional Materials 

All animals and birds require certain basic feed constituents to be able to live, 
grow, and reproduce. This list includes: 

(1) proteins; 

(2) carbohydrates; 

(3) fats, 

(4) minerals, 

(5) water; 

The dige^'^of these dietary components vanes greatly and each section of the 
digestive tract is responsible for its o^vn processes See Chapter . 

Mouth 

Secreted in the mouth of the chicken is a fluid known ^ salwa. ^ 
slightly alkaline and contains the enzyme ptyalm which 

hydrolyze starch, converting it to sugars However, food is held but a short time 
in the mouth of the chicken and the hydrolysis m this area is minor. 

Crop 

After leaving the mouth, food continues down the gullet th« cr°p, ® 
for storage TOe food matenal remams here for varying lengths 
on Its pSticle s!ze, on the amount consumed, and on the “ 

the gizzard. In th^ crop the feed particles are softened, and ptyalm contmues to 

hydrolyze the starches 

^Te“en'tnculus is a bulbous organ situated 

sometimes known as the glandular stomach It acts to break down 

pepsm, IS produced, along with hydrochlonc acid e p p contents of the 

the complex protem molecules, the hydrochlonc acid ch^ges the contents 

digestive tract from alkaline to acid and aids protein J nasses amckly 

The proventriculus is sm^ and hoMs -htle -d -f 
through it to the gizzard. Because food is held P nether the chemical 

short time, little or no actual digestion takes hem- 

reactions due to the gastric solutions are consumma e 

*• aiimpntarv tract It is here that 
The gizzard is a highly muscular portion ° ^ ^dmg, usually m the 

large particles of feed 

presence of “grit” in the form of sand, gravel, ^a ‘ comprise about 50% 

facilitate the process. Although highly ^ <,£ the secretions of 

'Vater when m the gizzard Digestion contmues as tne res 

fhe proventriculus 

'^“rt portion of the small intestine is as^e duo— U 

the form of a loop known as the duodenal '““P ; The pancreas 
pancreas, a gland which empties its secretions into the intestine. 
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produces enzymes These, along with other enzymes, continue the process of 
digestion in the duodenum, althou^ most of the absorption takes place in the 
next section of the small intestine, the jejunum 
Bile IS secreted by the liver and flo\ss into the duodenum as a thick green ma 
tenal It does not contam enzymes, but helps emulsify the fats and plays a part 
m other digestive processes 

IVlien the feed contents leave the gizzard they are slightly acid as the result of 
the hydrochlonc acid secreted in the proventnculus, but the contents become 
alkaline as they pass through the jejunum and the tieum, the next two sections of 
the small intestme, and throu^ the lai^e mtestme, which is quite short m the 
chicken 

Relatively speaking, little digestion takes place until the food reaches the small 
intestine Here, most of it is completed 

Large Intestine 

Some of the processes of digestion may contmue m the large mtestme, althou^ 
no enzymes are secreted here, any digestion is merely a continuation of processes 
initiated in the small mtestme 

Water moves m and out of the large mtestme, but outward transfer predomi 
nates, to brmg the mtestmal contents mto a more solid state This movement of 
water is related to conditions associated wth dehydration and edema of the 
tissues Dehydration is a condition produced as the result of a loss of sodium or 
potassium from the muscle cells Retention of water produces edema, a condition 
arising when too much salt is consumed, and the body tnes to dilute the salt m the 
cells of the tissues and m the space between (he cells by osmosis Both dehydra 
tion and edema of the tissues affect the transfer of water through the w alls of the 
large intestme 

Ceca 

At the juncture of the small and large intestmes are two ‘ blind” pouches, called 
the ceca Fermentation and some digestion take place here Fermentation is 
instrumental m digestmg the very small quantity of crude fiber the chicken is 
able to utilize 

Endpoints of Digestion 

The endpomts of digestion may be bnefly described 

jprotem Protems must be broken down into omino acids m order to pass 
the mtestmal wall Proteins as generally knorm in the Plant and Animal 
Kingdoms, are composed of various combinations of the 22 ammo acids 
But each protem does not contam all 22, nor is the quantity of each aad 
constant m each Tberefore, there are many combinations of ammo acids 
that comprise protems the list runs mto the hundreds Furthermore, 
protems are often combined with carbohydrates, fats, and romerals, to add 
to the many combmations Consumed proteins not only vary m their 
ammo acid relationship, but m their digestibility For instance, fish pro 
tern IS more digestible than protein from blood 
Carbohydrate Carbohydrates are complex chemical structures composed of 
starches, celluloses, pentosans, some sugars, and other forms The carbo 
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hydrates undergo hydrolysis during the course of digestion, reducing the 
complex structures to maltose and finally to glucose. The latter is easily 
absorbed from the intestine and is the main form in which simple sugars 
enter the bloodstream. 

Fat: Fats cannot be absorbed unless they are at least partially soluble in 
water. Digestion includes the formation of fatty acids and glycerols 
through the fat-splitting enzyme. The bile material is helpful in providing 
this reaction, and fats are absorbed to enter the lymphatic system, thence 
to the portal system by way of the liver. 

Although fats are high in calories, there is no relationship between their 
original form and their available energy. The makeup ofthefatand theage 
of the bird enter into the relationship. Beef tallow, for example, is a better 
fat source for older birds than for young chicks. The role of fat digestion 
is not the final answer either; it is but the first step in making the energy 
of consumed fat available for productive processes. 

Crude fiber: In ruminants and some other animals, crude fiber forms an 
important part of the diet. However, the chicken is not endowed with 
processes necessary to digest any quantity; only a token amount of the 
crude fiber in the feed is digested and most of that by fermentation. Thus, 
for all practical purposes, crude fiber in feed is not utilized by the chicken. 
Minerals: Minerals cannot be said to undergo digestion; they are absorbed 
from the intestinal tract in the same form as they are fed; but this solu- 
bility is related to their absorption. 

Vitamins: Many vitamins occur in combinations that prevent absorption 
through the intestinal wall; they must undergo a type of digestion, or at 
least change, to enable them to pass into the bloodstream. The diet is not 
the sole source of all vitamins. Vitamin D, for instance, is synthesized at 
the skin surface by the ultraviolet radiation in sunlight, but it may also be 
included in the diet. 

Drugs and antibiotics: Many drugs and antibiotics are administered to 
chickens, either through the feed they eat or the water they drink, to 
enter the digestive tract. Some of these are of nutritional value, as they 
produce an increase in growth or egg production, but most of them are 
used to suppress or regulate the growth of pathogenic organisms. In prac- 
tically all cases, the drugs enter the bloodstream in their original form. 
However, there are variations between the amount absorbed and that con- 
sumed. Some drugs are absorbed almost completely, while others show 
little or no penetration of the intestinal wall. The choice of a drug for 
medicinal purposes is often governed by the part of the body requiring it. 
^Vhen the drug is used to treat intestinal disorders it is better that it not be 
absorbed; when it must reach the bloodstream and tissues, it should have 
a high absorption quotient. 

Total Digestible Nutrients 

All the food material that is consumed is not digested. The percentage is quite 
consistent with each feed ingredient, although there are some variations according 
to the age of the bird. That portion of the food that docs not pass the intestinal 
wall is excreted in the fecal material, though not necessarily in its original form. 
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cule after which the nitrogen is excreted by the kidneys most generally in the 
form of uric acid; this is found in small quantities in the urine of most mammals, 
but in high amounts in the excrement of chickens in the form of urates. 

Proteins are essential for life; the actual need by the bird is the result of its 
demand for the amino acids. Some amino acids can be formed m the body but 
when their production is low, or they are not made at all, they are said to be 
essentiai amino acids. The inadequacy musthemadeup through dietaiy ingestion. 
When body production of an amino acid is sufficient for normal physiological 
processes, it is included in the group known as nonessential arnmo acids. Of the 
22 amino acids, about 12 are classified as essential, and must be incorporated in 
the ration either separately or as a component of a feed. 


Carbohydrate Metabolism 

A portion of the glucose entering the bloodstream is used to produce energy. 
During the process, body heat is generated. The procedure is relatwely qumk; 
there is a close correlation between feed consumption energy produced TOe 
bulk of the glucose and a few other simple sugars are first converted to glycogen 

by the liver. Glycogen has the common name of onima/sforcft. It is in the form 

of glycogen that excesses of simple sugars are stored in the liver and on occ^ion 
in some other parts of the body. But the storage rapacity m this form is W 
When there is a demand for additional glucose, the stored glycogen ^=°nverted 
to glucose, in which form the sugar is releraed into the 

a governing mechanism to keep the level of glucose in the bloodstre^ nearly 
constant so that the supply is uniform. TOen the storage om^cklv 

glycogen reaches its maximum, additional glucose in the bloodstream is qmckly 
inverted to fat to keep the blood at its tolerance level; the fat is deposited in the 
fat cells at various locations in the bird. 


Fat Metabolism . , ^ j j 

The metabolism of fats is a process by which the fatty acids are converted and 
used for etr« egg production, or stored as body fat. Stored fats are spec.es- 
snecific that the consistency , as indicated by their texture, melting point, etc., 

vSs acceding to Te bird or toe animal. The relationship between toe fat con- 
sumed and toe stored fat in toe chicken can be altered only when large amounts 

° Utoike'so”toe; nutrients, tat is not e^reted either in “ “ 

by-products. Excesses can only be deposited m the fat cells. If the ^bohydrate 
or fat consumed is greater than that required by bud, deposit of fet contmue; 
seeminglv there is no limit. If toe energy portion of toe diet is lowered below the 
a™ nerasrar^ for body processes, toe stored fat will be called upon to make 
up the difference; and the fat deposits decrease. 

Mineral Metabolism 

Many minerals are necessary tor the physiological well-being of the individual. 
For e4mple, calcium is required in relatively large quantities in bone fonuatio" 
and in toe deposition of eggshells, while another, phosphorus is especially needed 
for the production of bones. Other minerals fall in the classification of frocc 
minerals; since their relative requirement is small, only trace amounU are required. 
In this group are copper, zinc, iron, manganese, selenium, etc. Another group 
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As an example of this vanability, com has a digestibility of about 80%, wheat 
middlings 48% and alfalfa meal about 25% 

Time Required For Food to Pass Through Alimentary Tract 
Many factors affect the flow of food through the alimentary tract The call 
of the gizzard for more food will determine the length of time that feed remains 
in the crop Sometimes it may be only minutes, at others it may be several horns 
If the feed is in fme form it can pass the gizzard in a very short time, but if it is 
coarse it must first be broken down into small particles before it can enter the 
intestines Some feed may leave the gizzard after a few minutes, in other cases, as 
with whole grams, the gnnding action may take hours 
Actually, the entire process of digestion is rapid If the alimentary tract is 
empty, feed will pass through it in about 3‘/a hours When feeding is more or less 
continuous, the entire process of transfer will take about 12 hours Digestion is 
more rapid in a laying hen than in one that is not laying The transfer is quicker 
during daylight hours than at night 

METABOLISM 

Metabolism is a term used to denote those diemical changes m food components 
that occur after digestion and absorption Since the vanous portions of feed 
(protein,carbohydrates,fats,vitamms, and minerals) have been converted to struc 
tures capable of absorption during digestion, they must be reconverted to complex 
forms before they are of value to the bird For the tissues of the body to be able 
to utilize the simpler compounds earned to them by the blood system, therefore, 
further chemical reactions must take place By these additional processes energy 
IS developed, heat is liberated, and many endproducts not of value are ehmmated 
through the kidneys 

How Food Matenal is Utilized in the Body 
'Tne^ody has eCimost anhourly need lor certain lood materials in order Vo 
out its physiological processes These matenals perform the following general 
functions 

(1) maintenance of life, 

(2) growth, 

(3) production of feathers, 

(4) egg production, 

(5) deposition of fat 

To carry out these functions, food must be metabolized As the subject is de 
tailed and scientific, only a general approach will be presented here, to famihanze 
the reader with the metabolic processes mvolved 

Protein Metabolism 

Once the ammo acids enter the bloodstream they are transferred to the vanous 
tissues of the body Here the cells use them in many ways, such as for the repair 
of tissue structure, new tissues, egg production, etc , and for the rebuilding of 
various complex protein structures However, all the amino acids entenng the 
bloodstream may not be necessary to manufacture a type of protein for a particu- 
lar bird at a particular time Excises of amino acids may be used for ene^y 
jx^ ’5h a process of deaminization, which splits off the nitrogen from the mole- 
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cule, after which the nitrogen is excreted by the kidneys most generally in the 
form of unc acid; this is found in small quantities in the urine of most mammals, 
but in high amounts in the excrement of chickens in the form of urates. 

Proteins are essential for life; the actual need by the bird is the result of its 
demand for the amino acids. Some amino acids can be formed in the body, but 
when their production is low, or they are not made at all, they are said to be 
essential amino acids. The inadequacy must be made up through dietary ingestion. 
When body production of an amino acid is sufficient for normal physiological 
processes, it is included in the group known as nonessential amino acids. Of the 
22 amino acids, about 12 are classified as essential, and must be incorporated in 
the ration either separately or as a component of a feed. 

Carbohydrate Metabolism 

A portion of the glucose entering the bloodstream is used to produce energy. 
During the process, body heat is generated. The procedure is relatively quick; 
there is a close correlation between feed consumption and energy produced. The 
bulk of the glucose and a few other simple sugars are first converted to glycogen 
by the liver. Glycogen has the common name of animal starch. It is in the form 
of glycogen that excesses of simple sugam are stored in the liver and on occasion 
in some other parts of the body. But the storage capacity in this form is not great. 
When there is a demand for additional glucose, the stored glycogen is converted 
to glucose, in which form the sugar is released into the bloodstream. The bird has 
a governing mechanism to keep the level of glucose in the bloodstream nearly 
constant so that the supply is uniform. When the storage capacity of the bird for 
glycogen reaches its maximum, additional glucose in the bloodstream is quickly 
converted to fat to keep the blood at its tolerance level; the fat is deposited in the 
fat cells at various locations in the bird. 

Fat Metabolism 

The metabolism of fats is a process by which the fatty acids are converted and 
used for energy, egg production, or stored as body fat. Stored fats are species- 
specific, that is, the consistency, as indicated by their texture, melting point, etc., 
varies according to the bird or the animal. The relationship between the fat con- 
sumed and the stored fat in the chicken can be altered only when large amounts 
of fat are consumed. 

Unlike some other nutrients, fat is not excreted either in an original form or as 
by-products. Excesses can only be deposited in the fat cells. If the carbohydrate 
or fat consumed is greater than that required by the bird, deposits of fat continue; 
seemingly there is no limit. If the energy portion of the diet is lowered below the 
amount necessary for body processes, the stored fat will be called upon to make 
up the difference; and the fat deposits decrease. 

Mineral Metabolism 

Many minerals are necessary for the physiological well-being of the individual. 
For example, calcium is required in relatively large quantities in bone formation 
and in the deposition of eggshells, while another, phosphorus, is especially needed 
for the production of bones. Other mmcrals fall in the classification of trace 
minerals; since their relative requirement is small, only trace amounts are required. 

In this group arc copper, zinc, iron, manganese, selenium, etc. Another group 
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compnsed of sodium and potassium has a different relationship, but the require 
ment for those in this group is also low 

Minerals are not metabobzed in the strict sense, rather they are incorporated as 
a part of certain protein or enzyme molecules In many instances, chemical reac 
tions which produce these molecules cannot take place without the mineral 
Therefore, many minerals are an important part of the metabolic process, although 
sometimes indirectly In some cases a small amount of a trace zninBiai is abso 
lutely essential, but an excess leads to difficulties, as with selenium 

Water Metabolism 

Probably none of the items consumed by the bird is more important to its 
physiological processes than water Not only does the bird derive its supply from 
normal water and the moisture in the feed, but water is one of the end pomts of 
metabolic reactions 

Hormones 

Hormones are body chemicals generated by specialized cells, when transported 
to other cells in the body hormones mfluence their activity Probably the most 
common example is the hormones of thesex glands, which produce the differences 
associated with maleness and femaleness Although both sexes produce a quantity 
of male and female hormone one or the other predominates to produce the sex 
variation When male chickens are castrated, the production of the male hormone 
IS reduced and the shape of certam feathers associated ^Vlth a male are altered to 
female type feathers, as a result of the female hormone 
Some hormones are secreted by the pituitary gland, some by the adrenals, one 
by the thyroid, etc Some have an effect on ^gestion, some on metabolism, and 
others on reproductive performance 

Estrogens The female hormones are known as estrogens Certam estrogens 
have a bearmg on fat deposition Diethylstilbestrol (DES) is one commonly 
used dunng the production of broilers and roasters to increase and alter 
the fat content of the males and females A small pellet of DES is em 
bedded under the skm of the neck 

Caution The use of DES is iliegal in some countries Check with 
authonties before usuig it 

Thyroxine Thyroxine is the chief secretion of the thyroid gland Iodine in 
toe ration undergoes digestion to fonn iodide Once m the bloodstream it 
finds its seat m the thyroid gland, where it is changed to organic lodme 
Thyroxine contains the iodine so necessary for certain body reactions 
When there is a deficiency of iodine m the diet, the thyroid increases m 
size in its endeavor to increase the produi^ion of thyroxine A goiter is 



CHAPTEU 26 


Major Feed Ingredients 


It is common practice to feed the chicken a ration that is a 
caliy avaUable ingredients so as to provide every known nutritionai need m quan- 
tities necessary fm its daily well-being. The science of determining these daily re- 
c"ertsTone of vast proportions. The fact that the chicken grows and 
reproduces rapidly and requires a small amount of space has made it an excellent 
latoratory anfmah the knLledge of poultry nutrition has been greatly enhanced 

'’rrerc^ai^poultry rations today are “ T 
contain all the essential ingredients for the bird 

growth, feather renewal, egg production, or the of food 

part th^ bird, being closely confined to its quarters, has no ofoer source of food 
material. VVhat it needs it must get from the feed it is given 

satisfy the bird’s nutritional requirement, added to “balance” 

mins, minerals, by-products, and other m^echen s Chanter 27 includes 

the diet. This chapter deals with the major feed components. Chapter 27 mcludes 

the others. 

Barley is produced 

rrS’:nT3 rr^ 

mixtures that must be high in be soaked or treated with enzymes 

bailey is PX'^^'f.X’^'-^e c^s^of^ergyfo normal barley must be considered 
to improve its qualities 'pie cost ot e ^ . ..^.e^ls. In many areas it 

when it is to be substituted tor other energy caiiii e 
would be uneconomical to use barley. 

Buckwheat „„,,itrv teed because ot its limited production 

and“^«”Gr:uVd bu^™ -y be used to replace up to 15% ot 
the cereal grain portion of the ration. 

root is nroduced in abundance in many tropical areas under a 
Cassava or cassava root is producea manioc. By enzymic 

variety of names: nound prussic acid. Special washing is 

action the roots release ® P°Xie In ground form, cassava root may replace up 

necessary to make the Xaon it £ inadequate content ot methionine and 
to halt the cereal grains m a rabon, ii ns mau q 

protein is provided for. 
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comprised of sodium and potassium has a different relationship, but the require 
ment for those in this group is also low 

Mmerals are not metabolized in the strict sense, rather they are incorporated as 
a part of certam protem or enzyme molecules In many instances, chemical reac- 
tions which produce these molecules cannot take place without the mineral 
Therefore, many minerals are an important part of the metabolic process, althou^ 
sometimes mdirectly In some cases a small amount of a trace mmeral is abso 
lutely essential, but an excess leads to difficulties, as with selenium 

Water Metabolism 

Probably none of die items consumed by the bird is more important to its 
physiological processes than water Not only does the bird derive its supply from 
normal water and the moisture m the feed, but water is one of the end points of 
metabolic reactions 

Hormones 

Hormones are body chemicals generated by specialized cells, when transported 
to other cells m the body hormones influence their activity Probably the most 
common example is the hormones of thesex glands, which produce the differences 
associated with maleness and femaleness Although both sexes produce a quantity 
of male and female hormone one or the other predominates to produce thesex 
variation When male chickens are castrated, the production of the male hormone 
IS reduced and the shape of certam feathers associated with a male are altered to 
female type feathers, as a result of the female hormone 

Some hormones are secreted by the pituitary gland, some by the adrenals, one 
by the thyroid, etc Some have an effect on ^gestion, some on metabolism, and 
others on reproductive performance 

Estrogens The female hormones are known as estrogens Certain estrogens 
have a bearing on fat deposition DiethyhUibestrol (DES) is one commonly 
used during the production of broilers and roasters to increase and alter 
the fat content of the males and females A small pellet of DES is em 
bedded under the skin of the neck 

Caution The use of DES is illegal in some countries Check with 
authorities before using it 

Thyroxine Thyroxine is the chief secretion of the thyroid gland Iodine m 
the ration undergoes digestion to form iodide Once in the bloodstream it 
finds its seat in the thyroid gland, where it is changed to o^anic lodme 
Thyroxine contains the iodine so necessary for certain body reactions 
\Vhen there is a deficiency of iodine m the diet, the thyroid mcreases m 
size m its endeavor to increase the production of thyroxine A goiter is 
produced 

Other hormones Many other hormones play a part m keeping the body 
functioning properly The homiones of the parathyroid are involved with 
maintaining the calcium level in the blood, prolactin is responsible for 
broodmess, secretions of the adrenak have a beanng on carbohydrate 
metabolism, and the islets of Langethans secrete msuhn so important m 
keeping the level of blood sugar constant There are many more, some of 
which work together to produce their effect 



CHAPTER 26 


Major Feed Ingredients 


It is common practice to feed the chicken a mtion that is a mixture of economi- 
caliv available ingredients so as to provide every known nutritional need m quan 
titles necessary for its daily well-being. The science of determining these daily re- 
SrerntsTone of vast proportions. The fact 

reproduces rapidly and requires a small amount of space has made it an excellent 
J^rTtoi^ Xal. the knLedge of poultry nutrition has been greatly enhanced 

Commerc^'poultry rations today are 

contain all the essential ingredients for the bird ® J®"’ most 

grovvth, feather renewal, egg production, or the ““‘source of rod 

part th; bird, being closely confined to iU quarters. 

material. What it needs it must get from the feed it is P™' i„_edients 
o - 1 . • r +u;o f^cA rnmp from the common and major leea ingreaients 

sucht” eCgrains. protein and fat -PP". S^eSwo^d^t 
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the others. 

Barley is produced =>bundanHy m s^me is 

mhrtures that must b® ‘n miy be soaked or treated with enzymes 

barley is Practically mdige^.ble the gra y^ considered 

rrh™t^"es^:thufod%r other en'S^y-oarrying cereals. In many areas it 
would be uneconomical to use barley. 

Buckwheat feed because of its limited production 

an“ta«”Grund ^ckwh^at may be used to replace up to 15%of 
the cereal grain portion of the ration. 

. . J lx nhiindance in many tropical areas under a 

Cassava or c^sava root IS produced yucca, and manioc. By enzymic 

variety of names: ”“f °“’.'"“'°“ompound. prussic acid. Special washing is 
action the roots relras p ground form, cassava root may replace up 
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Corn (Maize) 

In most areas, com is the predominate source of ene^ in poultry feeds, mainly 
because of its abundance, economy, and hi^ digestibility Com is, however, a 
vanable cereal gram, and in many countnes is sold by “grade” which gives an indi 
cation of its moisture content, weight, kernel composition, and the presence of 
foreign material Com also has a vanable protein content, from 8 to nearly 11% 
Most com is now the result of hybnd brewing in an endeavor to produce plants 
adaptable to certain climates, rainfall, and soil composition 
Yellow com Yellow com contams an abundant quantity of carotenoid pig 
ments called xanthophylls, which also are responsible for the yellow 
pigment in the fat deposits of chickens and m egg yolk Yellow com is a 
fair source of vitamm A activity, but storage tends to reduce the vitamm 
content by as much as 30% 

White corn White com is similar to yellow com m most respects except 
that it contams little xanthophyll and has practically no vitamm A 
activity 

High lysine com A special hybnd com has been developed that is high m 
the ammo acid lysme The hybnd is specifically known as opaque 2, after 
the gene responsible This com contams about 11 5% total protem, about 
35% more than normal dent com 'the amoimt of lysme is also about 35% 
greater than the lysme content of norma! com 

Millet (Proso) 

Proso millet IS grown abundantly in a few areas Ihere are several varieties In 
general, millet has an energy content nearly that of com, but is fed in combination 
with com or milo m broiler rations Com, milo, oats, or barley are combmed 
with millet m growing and laymg rations It should be coarsely ground 

Molasses 

Usually , molasses is a by product of the cane sugar and beet sugar industries 
Beet molasses contams about 6% protem, cane molasses, about 3% Althou^ 
both are relatively hi^ in energy, molass^ is used more m poultry feeds to pre- 
vent dustiness and in the treatment of blue comb disease because of its sugar 
content Amounts higher than 5% of the rations produce a laxative condition, 
but as much as 10% may be incorporated ivitbout creating a great problem 

Oats 

Although excellent as a feed for chickens, oats are limited m their use m poultry 
formulas They contam a laige amount of fiber because of their husk, and are 
therefore low m ener^ With a fiber content of about Z2% compared wi^ 2% for 
com, oats contam only about 75% as mu<di energy as com Because of this, oats 
cannot be used m any quantity in a bij^i-energy broiler ration, their value lies m 
growing, laying, and breeder feeds When incorporated in a mash, oats should be 
finely ground m order to pulverize the hulls thoroughly 
Oat hulls. These contam about 30% crude fiber and are often used as a 
“filler” m low-energy diets 
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Because of new rice varieties that produce greater yields, surpluses of rice are de- 
veloping in some countries. These surpluses, along with broken 
rice, cJi effectively be used in poultry rations. In some areas of the world the 

kernel, including hull. 

“. ns fe^i'ng value is quite comparable vvith com except that it has no 
Vitamin A activity nor any pigmenting qualities. 

®Rye has a property ft produces a l^toe^etnc^^^ 

droppings become sticky and a^ere t to between kernel 

chickens do u^’mefcerea s^tLy wm e!i prL^^ But rye may 

rye and other "'k°le-kemel cereals they one-fourth 

be ground and mixed in the teed provided ltd p one-third for older 

the cereal grains in the ration tor young chicks, nor more than one third 

birds. It has a high energy content. 

Sot^ums generally used 

There are several s<^um ‘ many areas and make up an 

in poetry '^«ons These ^^own f '^^^.^^hat unpalatable in ground 

mportant part of ‘he Pf tW <,e„al 
form, they may be used oercentaee can be higher. Kafir and 

of most rations. It the f eLg value except that they have no 

milo are quite comparable with corn m i & 
vitamin A activity nor any pigmenting properties. 

analogous to com and contains a higher 
Whole wheat has an between 10 and 13%, depending on 

percentage of P/f e ^n. However, wheat is practical in 

the type of wheat and the , . buantity and will provide an economical 

poultry diets only fei^t it generally carries a 

source of energy. Because oi its gie 

high price. and used in high percentages, it has a 

V^eat is gelatinous, birds. The pasting may sometimes produce 

tendency to paste on the b ^ poultry mash is coarsely ground, or 

beak necrosis. If the wheat “ overcame. Wheat has no vitamin A 

If the feed is peUeted, ° j ^ as metabolizable energy is concerned, 
activity nor pigmenting properties, as 
109 lb of wheat are equivalent to 100 Ib of com. 

MILL by-products 

Hominy Feed ™„it of nroducing pearl hominy. The product 

us™ to^oXteto^shoidd not be the result of solvent extraction, as this re- 



420 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


moves most of the fat, and thus reduces the energy value to a low level Good 
hommy feed should contain at least 1350 calones of metabolizable energy per 
pound (2970 cal ME/kg) 

Rice Bran 

Rice bran is composed mainly of the pericarp and germ of nee as a by product 
of the milling of raw nee to produce an edible product It contams about 13% 
protein, slightly less than wheat bran, and about half as much energy as com The 
high fat content of nee bran (13 to 15%) makes it a fairly good poultry feed 

Rice Hulls 

Rice hulls have little nutritional value, but sometimes are used as a “filler” to 
build low-energy rations 

Wheat Byproducts 

Wheat bran Wheat bran is composed of the outer layer of the wheat kernel 
It is one of the by products of wheat milling and contams about 16% pro 
tern and 545 calones of ME per pound (1200 cal ME/kg) It is seldom 
used m poultry rations today 

Wheat middlings, shorts These are a mixture of milling by products mclud 
ing the fmer particles of bran, germ, flour, etc Wheat shorts contam 
slightly more crude protein and more metabolizable energy than wheat 
middlings 


PROTEINS OF ANIMAL ORIGIN 

Blood Meal 

This protein supplement, composed of ground dned blood, contains about 80% 
crude protem and is an excellent source of the ammo acid lysme, of which about 
two thuds IS available to the bird But blood meal is otherwise deficient in 
quality protein, and only token amounts should be included in the ration if maxi 
mum growth and egg response are to be realized 

Liver Meal 

Liver meal is an excellent animal protein supplement but is m short supply and 
expensive Because of this, it is seldom used except m special laboratory diets 

Meat Products 

Two meat by products are of value in poultry feed formulation, although their 
use has largely given way to vegetable protein supplements m the ration 

Afeat scrap This is a dry rendered product made from animal flesh and 
tissues It must be guaranteed low m phosphorus to show that little or no 
bone was incorporated It contains about 50 to 55% protem Meat scrap 
IS used m moderate amounts m many poultry rations, but its ammo acid 
value IS limited Usually 5% is a maximum when efficiency of the ration 
IS needed Otherwise, up to 10% may be included 

Meat and bone meal (scrap) This product is more readily available than 
meat scrap and is a good protem supplement It contains a relatively high 
percentage of ground bone, making it a earner of calcium and phosphorus 
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It may be used up to 10% o£ the ration, but often it is restricted to 
about 5%. 

products used for poultry feeding are in ^ 

E:t'SuS5ZS“.X;— =»/w.a «» »■> >'™* 

for aU practical purpo^s are 

Dried skim milk: When the tats (creai } , . , .« ^Torfuct is known 

mUk and the remaining liquid (sk,m milk) is dned, the product is knoivn 

as dried skim milk. It has about 32% protein. . .. f butter 

Dried buttermilk: Dryingtheliquidremmnmg after the poductiono^^^^^^^^ 

results in a product known ^ dri^ “ tt Crpor^'rematamg 
^ (whey)^irdried! Dried whey contains a minimum of 65% lactose (milk 
sugar) and about 14% protein. 

Poultry Byproduct Meal dry-rendered poultry offal including the 

This product consists of fte feathers It is an exceUent protein 

Poultry Feather Meal (Hytolyzed) However, the 

Hydrolyzed P°"'^ S in thi amino acids methionine, tryptophan, 

SX': sparingly in the ration, with thought given 

to its deficiencies. 


' PROTEINS OF FISH ORIGIN 

There are many types of prote^ 

Ss^ 'Te " increased because of the four different methods of 

processing: 

(1) sun-dried; 

(2) vacuum-dried; 

(3) steam-dried; 

Sunilrirf.4"m;al is usually of low quality, and little flame<lried material is 

JnU cet ton priority as a source of good quality protein for poultry 
Aiost fish meals get top p j RhI nil fich sre 

rn^i^hii^trt;" -^rd", nsh 

meals may be grouped into two categories. 
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(1) White fish meals These are processed from the nonedible portions of 

tuna, cod, halibut, and other fish They are low m fat 

(2) Dark fish meals These come from such fish as sardine, hemng, men 

haden, etc , and are usually high m fat 

Fish meals vary m their content of crude protem from 55 to 75% Hemng meal 
IS high, for instance, menhaden andsardme meals, medium, while tuna meal is low 
Protem efficiencies When the protein efficiency of casein is given a base 
rating of 100, the following variations will be denved from vanous fish 


meals 

vacuum-dned white fish meals 104 

steam-dned white fish meals 104 

domestic sardme meals 94 

Asiatic sardine meals 91 

flame-dned menhaden fish meals 80 


Antioxidant m manufacture Ethoicyqum is bemg added to many fish meal 
products to prevent oxidation of the product This materially improves 
the value of the meals and tends to smooth out the above variability m 
efficiencies 

Salt in fish meals Associated with the method of saltmg fish to preserve 
them IS the salt (NaCl) content of the resulting fish meal As salt produces 
a laxative effect m the chicken, the salt content of the vanous fish meals 
should be carefully determmed 

Pricing fish meals Because of their vanabjLty in protein content, many fish 
meals are pnced on a point system, one point being equal to 1% crude 
protem on a ton basis 

Example If a “pomt” of protem costs US$3 00, one ton (2,000 lb) of 
fish meal containmg 70% protem would have a value of US$210 
($3 00 X 70) 

Amount of fish meal in the diet Because of their relative high cost plus a 
usual shortage of supply, fish meals are confined to about 5% m broiler 
rations and about 2% in others 

Fish flavor m meat and eggs The oil from fish carries a definite ‘ fishy” 
taste and odor which are noticeably imparted to the poultry meat and 
eggs when the diet contains more than 8 to 10% fish meal 

Fish solubles The wet processing procedure of producmg fish meal leaves a 
water by product known as “stick” which may be condensed or dried 
The value of these products lies not m the fish protem, but in vitamm 
Bb and certam unidentified growth factors (UGF) 

Shnmp Meal 

A by product of shnmp processmg, this product contains about 43 to 47% pro 

tern and is hi^er in calcium than fish meals 


PROTEINS OF VEGETABLE ORIGIN 

Except for the cereal grains, protem supplements of vegetable origin compnse 
the largest component of most poultry rations Soybean oil meal is most com 
monly lised because of its available supply, good nutritional value, and relative 
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economy The aim of most nutritionists is to build a diet composed of corn and 
soybean oil meal, adding other ingredients only to make up for the deficiencies of 

this mixture , , ^ i 

Raw seeds cannot be used efficiently Many of the vegetable protein supple 
ments are denved from seeds produced by various plants HoweTCr, such 
seeds in their raw form cannot be used satisfactorily by chickens The seed 
first must undergo heat or other treatment to eliminate certain toxic 
factors that have a pronounced detrimental effect on many body organs 
Treatment of the seed also increases its nutritional value 

Com Gluten 

Com gluten comes in two products 

(1) Corn gluten feed This is that part of the com remaining after extrac 

tion of most of the starch and germ when com starch and syrup are 
made It contains about 22% protein . .u + 

(2) Corn gluten meal The meal is similar to com gluten feed, e^cept that 

the bran portion of the corn kernel has been removed and this meal 
IS usually used tor poultry feeding Although a good vegetable pro 
tern. Its mam value lies in its ability to impart yellow colonng matter 
to the skin of the chicken and to the egg yolks it produces Corn 
gluten meal has a protein content of about 42% 

Coconut (Copra) Oil Meal _l ^ .. i 

This product IS the result of grmdmg the portion remaining after a ‘he oU 

has been extracted from the coconut Its average protein content is about 20% 
Evidently there is a great vanabdity in coconuts, and some may contain a material 
tomc to ch“s Ten percent of the diet seems the limit when certain ammo 
acids me supplemented, idthough chickens will consume up to twice this amount 

Com Germ Meal . x w a. a 

Ground com germ cake is com germ meal It contains about 18% protein and is 

seldom used in poultry feeds 

Cottonseed Meal ,x i a * <• 

This meal is generally available in many areas as the result of oil extraction of 
cottons”^ Tlie expeller process was first used, but m many instoces it has 
given waf to s^vent Ltraction, which removes more oil from the seed, but leaves 

'"AlthouRlTcottonseed meal is a vegetable protein of good quality with about 
41% motein h is interior to soybean oil meal A dehulled cottonseed meal will 
carryTo% protein Neither should be used as the only vegetable protein source 

‘"Gos^poTcontent Cottonseed oil contains gossypol in minute quantities 
yet the amount m cottonseed meal is adequate to cause the productmn of 
eggs with pmk to dark mottled yolks Gossypol is tovic and reduces 
mo vth mid egg production These properties have M to the production 
oCciM coUonLed meals very lowingos^pol and 

best used m quantity in laying rations They are sold as dcgossypolLcd 
cottonseed meats, containing less than 0 04% gossy pol 
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Guar Meal 

Guar IS an annual legume and its seed is used for the production of special gums 
The meal contains a trypsin inhibitor which is destroyed by cookmg The gum is 
a growth depressor when used in excess of 2% of the diet It also causes very 
sticky fecal material Normally, no more than 10 to 15% of the diet should be 
from guar meal 

Linseed (Flax) Oil Meal 

This product is unpalatable and is not generally siutable for poultry feeding, but 
m the absence of good vegetable protein supplements a modest amount could be 
mcorporated in the ration 

Peanut (Groundnut) Meal 

Peanut meal is a good vegetable protein supplement and, where available, lai^e 
amounts may be used in the ration It contains 45 to 47% protem, dependmg on 
the type of processmg Although peanuts contain a trypsin inhibitor, it is de 
stroyed m the heatmg process Peanut meal is best supplemented with some 
soybean oil meal 

Rapeseed Meal 

Rapeseed meal should be fed cautiously Aldiou^ a good, well balanced prod 
uct With 39% protem, it contains factors detrimental to the bird and its produc 
tivity At high levels, the meal causes liver degeneration and thyroid hypertrophy 
It should not make up more than 10% of the diet, and preferably only 5% 

Safflovier Seed Meal 

This product has had long use in moderate amounts m poultry rations It is low 
in lysme but can be fed up to 5% of the ration during the first four weeks of a 
chick’s life, and 10% thereafter Two products are generally available 

(1) 42% protein product (dehuUed), 

(2) 20% protein product 

Sesame Meal 

This meal contains some 47% protem and except for its madequacy of lysme, is 
a good vegetable protem supplement However, its greatest value comes when 
supplemented with lysme and soybean oil meal Probably it should not make up 
over half the vegetable protem supplement portion of the diet, wath a maximum 
of 15% of the total feed mtake 

Sojbean Meal 

The abundance of soybean production, and the high nutritional value of the 
processed bean have made it possible to use high percentages of the meal m most 
poultry rations Soybean meal is best supplemented with some animal or fish 
protem to make up its deficiencies of certam ammo acids Synthetic ammo acids 
also ma> be used Raw soybeans should not be fed They contam a trypsm 
inhibitor which must be destroyed b> heat or other methods However, they may 
be heated to produce an edible product 
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Soybean meal is the by-product of oU extraction and contains from 43 to 50% 

protein, depending on the method of processing. 

(1) Expeller soybean meal: This process does not remove as much valuable 

oU as solvent extraction, although the meal is nutntionally comparable. 

(2) 50^6^1 toyfee^m" a/; Solvent extraction of the 

predominantly in use today. The resulting meal is of excellent quality, 
though lowL in fat than those resulting from expeller processmg. 

The protein content is 46%. , „ . j „ _„oi nitther 

(3) Dehut^ (solvent) soybean meal: If the hul is removed 

in prote n (50%). lower in fiber, and higher in energy can be proved 
When high-ener^ diets such as broUer rations are required, dehulled 
meal is recommended. 

Full-fat Soybeans . 

The low availability of the oil and the presence of ™"hryorg 

seeds have made them Tbout two-thirds the growth 

growing chick, raw soybeans will produce oniy 

achieved with soybean oil meal. u ™ !„ irvinv to develop methods 

Of late, however, renewed interest has been ^ 

of heating raw whole-fat beans in order to f " SeeS ^ pro- 

fat more available. Several methods of heat trea . f and length 

cedure of heating has close limitations in regar ° utue. But 

of the heating period- too ^;t.Ji%Tu:o?" e^ed bTan‘"^ 

when conditions are optimum, the growth vaiu 
mate about 90% of that of soybean oU meal. 

Sunflower Seed Meal , be incorporated in poultry mashes up 

Where available, sunflower cause necrosis of the 

to a maximum of about 15%. The meal . ^ g seed meal ivill prevent 
beak at higher levels. Pelleting a feed ® " jeln 

the stickiness at the beak. The meal has 41 to 47% protein. 

green, leafy products 

... , chickens as a source of caro- 

Many grasses or legumes may be dried vitamin K. 

tone, xanthophyll, and an unknoivn growth factor, borne at 

Alfalfa Products .h. result of different methods of curing 

There are several alfalfa products as th , 
the hay and that portion of ^.falfa hay was sun<ured and ground, 

(1) Sun-cured alfalfa meal: Onginally, 

but the product was highly nronerly and uniformly 

(2) Dehydrated alfalfa meal: MMfo hays me now properly 

dried artificially by heat, and ^n ^ ^ n,sdc from only the 

(3) Dehydrated alfalfa leaf meal: This is a proa 

leaves of the alfalfa plant. 
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Analysis of alfalfa products The partial analysis of the abo; e three prod 
ucts may be compared 



% 

% 

Type 

Protem 

Fiber 

Sun-cured alfalfa meal 

13-15 

28-30 

Dehydrated alfalfa meal 

17 

25 

Dehj drated alfalfa leaf meal 

20 

20 


Vitamin A activity This activi^ is due to the precursor of vitamin A 
vhich is carotene, mostly in the beta form Dehydrated ali^fa products 
are much hi^er in carotene than sun-cured products But the carotene 
in the meal is easily lost throu^ oxidation To prev ent this, an anti 
oxidant is used, or the meal is pelleted The pellets are ground pnor to 
feed mixing 

Alfalfa meals are measured by their vitamin A activity instead of their 
carotene content A meal of hi^ quality should contain 100,000 imits 
of vitamm A actmty per pound 

Green Grasses 

In parts of the world where alfalfa is not grown, several green grasses are cut 
and dned asa substitute IMien these grasses are cut m their early stages of growth 
thQ' provide an excellent source of many comparable nutrients 

itlSERALS 

This section is devoted to sources of major mmcrals, calcium, phosphorus, 
sodium, and chlorine From a source standpoint, calcium and phosphorus are 
often associated together and sodium is combmed with chlorine 

Curasao (Island) Rock Phosphate 

This IS a special rocl phosphate containing about 15% phosphorus and 34% 
calcium 

DicaJcjum Phosphate 

Dicalcium phosphate comes from rock phosphate or bone after special process- 
mg That denied from rock phosphate ma> contain an appreciable amount of 
fluorine, most of whidj must first be remoied before the prx>duct is acceptable 
for poultry feeding Dicalcium phosphate contains approzimatelj 18%phosphorus 
and 23% calaum 

Rock Phos^atc 

This IS ground phosphate rock, much of which is so hi^ m Cuonne that the raw 
rock mustbedefluormated before jt is fed Such a product is sold zs defJuonnated 
rock phosphate It contains about 13% phosphorus and fluorine 

Steamed Bone Meal (Ca,(K)4)j) 

This source of phosphorus comes from bones of animals It contains an appre 
oah'e amount of calcium Most products contain about 13% phosphorus and 26% 
calr The> also contain 12% protein 
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Limestone (CaCOa) 

Used as a source of feed calcium, limestone contams 38% calcium Care should 
be taken to use a limestone that is low in fluorine, sometimes knoivn as high- 
calcium limestone 

Oystershell (CaCOa) 

In most areas this is the mam source of supplemental calcium, containing about 
94% calcium carbonate (38% calcium) 

Gypsum (CaS 04 2 H 2 O) 

There is every indication that the calcium m calcium sulphate is as available to 
the chicken as the calcium m calcium carbonate Gypsum contains about 22% 
calcium 

Salt (NaQ) 

Salt IS a source of sodium and chlonne Although necessary in small quantities, 
either through other feed ingredients or free salt, large percentages in the diet in- 
crease water consumption and have a laxative effect Generally, no more than 
0 6% of free salt is added to the poultry ration, m many mstances, only 0 25% 
Iodized salt In most of the areas of the world iodine must be added to the 
chicken’s diet This is easily accomplished by adding iodine to the salt 
at a level of 0 007%, equivalent to 70 ppm 

FATS AND OILS 

Because of their high content of enei^, relatively large amounts of fats or oils 
are added to some poultry rations, particularly those in the high-energy category 
As a side effect they reduce the dustiness of the mixed mash and improve its 
palatabihty Up to 8% of the mash as added fat is practical, but chickens can 
tolerate over twice this amount In many instances the practical use of fats or oils 
is determined by the pnce relationship between their energy and the energy de 
nved &om com, milo, wheat, or nee When fat energy is cheap compared with the 
enei^ in any of these four, it is economical to use more fat or oil There are 
many feed grades of fats 

(1) Hard fats Most of these are solid at room temperature and come from 

slaughtered cattle, they are known as tallow^ and lard 

(2) Soft fats These are semisolid, and have lower melting pomts, they are 

termed greases 

(3) Hydrolyzed animal fat These are by products, mostly from the manu- 

facture of soaps, and are sold as hydrolysed animal fat or hydrolyzed 
vegetable fat 

(4) Vegetable oils Oils in this group come from plants, such as coconut oil, 

etc , and are used as an energy source in poultry feeds 
Value of fat types Not only are there sever^ broad classifications of fats 
and oUs, but m many cases each type of fat has several grades 
Antioxidants m fats For preservation purposes and to prevent rancidity, 
antioxidants sometimes are added to fats and oils When fats or oils arc 
to be kept for some time they should contain an antioxidant 
Comparison of fats and oils The following shows the comparison between 



428 


COMMERCUL CHICKEN PRODUCnON MANUAL 


com and several fats and oils in respect to their metabolizable energy 
content and the utilization of the energy. 


Ingredient 

Approximate Calones of 
M.E. per Pound 

% 

Utilization 

Com 

1530 


Lard 

4000 

98 

Hydrolyzed animal and 
v^etable fat 

3400 

72 

Grease (yellow) 

3400 

84 

Tallow (beef, feed grade) 

3130 

80 



CHAPTER 27 


Vitamins and Trace Ingredients 


Besides the carbohydrates, proteins, fats, and major minerals there are many 
nutrients in the chicken’s diet that are necessary in much smaller quantities to 
enable the bird to live and produce meat and eggs economically and to reproduce 
efficiently. The list includes the vitamins, trace minerals, and certain other 
additives. 


VITAkflNS 

Generally speaking, vitamins are organic chemical compounds that are usually 
not synthesized by the body cells, but that are necessary for maintenance, growth, 
and egg production. They are used in small amounts, and when they are deficient 
or absent from the diet, characteristic manifestations result. Many of them are 
enzyme-associated. There are 13 vitamins usually listed as necessary for the 
chicken; they occur in feedstuffs in varying quantities and in different combina- 
tions. All feedstuffs do not include aU vitamins, and some contain a greater 
quantity of certain vitamins than of others. Some vitamins are produced by 
microorganisms of the intestinal tract, one by irradiation at the area of the bird’s 
skin, while others are manufactured synthetically. As vitamins are definite 
chemical compounds, commercially produced vitamins are as valuable as those 
found in natural feedstuffs. 

Vitamins are often segregated into two groups: (1) fat-soluble, meaning that 
they dissolve in fats or fat solvents, and (2) water-soluble, denoting that they 
dissolve in water. 

Fat-soluble vitamins: The fat-soluble vitamins are: 

A 

D 

E 

K 

They are absorbed from the intestinal tract wth the fat portion of the 
diet. These four may be stored in the body, and like fats, are not ex- 
creted in the urine. » 

Water-soluble vitamins: In this group are: 
thiamine (B,); 
riboflavin (Bj); 
pantothenic acid; 
niacin; 

pyridoxine (Bt); 
choline; 
biotin; 
folic acid; 

Bta (cobalamin). 

When the feed contains more water-soluble vitamins than the bird needs, 
excesses of all but one are excreted in the urine. Vitamin Bn has the 
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capability of being stored Those not stored must be included in the daily 
diet, the bird has no reservoir on which to draw 

A^tamm A 

True vitamin A exists only in the animal kingdom Its precursor, carotene, 
IS found in the vegetable kingdom, and it too is fat soluble Carotenes are con 
sumed through their vegetable sources to imdergo conversion to provitamm A, 
then to Vitamm A, which can be stored in the body, mamly m the liver This 
vitamm is essential for normal vision, growth, egg production, and reproduction 
Othername Antixerophthalmic vitamin 

Unit of measurement Vitamm A activity is expressed as USP (U S Phar 
macopeia) units or lU (International Units) They are equivalent Usually 
the activity of carotenes m plants is rated according to its vitamm A pro 
duction m the body 
Deficiency symptoms 

(1) Retarded growth 

(2) Weakness, ruffled feathers 

(3) Absence of liquid from the tear glands Xerophthalmia and blindness 

may result There are cheesy exudates of the eyes in adult birds 

(4) Egg production and hatchabihty are unpaired 

(5) The resistance of the bird to some poultry diseases is lowered 
Sources of yitarmn A Precursors of vitamin A are to be found m green 

leafy plants, alfalfa meal, >ellow com (maize), and com gluten meal A 
good, dehydrated alfalfa meal (17% protein) should contam at least 
100,000 USP units of vitamm A per lb (454 gm) Broiler rations are best 
prepared by usmg an alfalfa meal containing 20% protem and a mmimum 
of 150,000 USP units of vitamin A Yellow com contains about 2200 USP 
units per lb (454 gm), com gluten meal, about 12,000 Vitamm A is 
found in many fish and animal bver meals It is produced commercially 
as a synthetic product of high and variable concentrations 
Oxidation of vitamin A Carotenes and vitamm A are easily oxidized, reduc- 
mg their potency in the feed mgredient in which they are present To 
reduce this oxidation, alfalfa meals are pelleted, antioxidants are some 
times added to certain fecdstuffs, and synthetic vitamin A products are 
manufactured as small particles, then coated with fat, oil, or wax to pro 
duce stabilized forms In formulating feeds, care should be taken to use 
the actual present vitamm A actnil> of the ingredient rather than its 
original potency 

Vitamm D 

This vitamm has several forms, but Dj and Dj are the most important 
Vitamm Dj (cholecalciferol) is utilized b> buds, man, and 4 footed animals, while 
Mtamm Dj is of \aiue to man and 4 footed animals Thus, vitamm Dj becomes 
the essential form for poultry Vitamm 0 aids the absorption of calcium and 
phosphorus from the intestinal tract, thus increasing the amounts of these two 
minerals av'aibblc for bone development, and the amount of calcium for eggshell 
deposition 

Under natural condmons, the ultnntolet ra>s of sunshine act on 7-dchydro 
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cholesterol, synthesized in the bird, to produce cholecalciferol; which in turn is 
absorbed to become the only source of vitamin D the bird has. With the advent 
of commercial poultry production, chickens are closely confined to houses with 
no irradiation from the sun. Even glass does not allow the ultraviolet rays to 
pass. Vitamin D3 supplements must be added to the feed, either from fish liver 
oils or from synthetic products. 

Other names: Antirachitic vitamin; Sunshine vitamin 

Unit of measurement: Vitamin D3 is measured as ICU (International Chick 
Units). 

Deficiency symptoms: 

(1) Rickets: Calcium and phosphorus are not deposited in the bones in 

normal amounts. The hock joints are enlarged, the ribs are 
“beaded,” and the beak and shanks in young chicks are soft and 
pliable, 

(2) General unthriftiness 

(3) Soft-shelled eggs 

(4) Lowered egg production 

(5) Reduced hatchability 

Sources of vitamin D^: Good natural sources of vitamin Dj are the fish- 
liver oils. However, 7-dehydrocholesterol can be irradiated with ultra- 
violet light to produce cholecalciferol. This process is the basis for man- 
ufacturing commercial vitamin D products. 

Vitamin E 

Vitamin E (tocopherol) is a necessity for adequate productivity of the cells and 
for blood formation. When the diet is lacking in adequate amounts, there are 
several manifestations, but these vary because other dietary components affect 
the requirement for vitamin E. The tocopherol involved is alpha-tocopherol. 

Other names: Antisterility vitamin; Alpha-tocopherol 
Unit of measurement: The measure of alpha-tocopherol is in micrograms or 
milligrams (1 mg is equal to 1000 meg). 

Deficiency symptoms: 

(1) Nutritional encephalomalacia, evidenced by a Uvisted neck, prostra- 

tion, curled toes, and “crazy chick” disease. 

(2) Exudative diathesis: There is some indication that selenium is in- 

volved, as additions of this mineral have been sho^vn to reduce this 
difficulty when it results from a lack of adequate vitamin E. 

(3) Male sterility: With prolonged deficiencies, the sterility may be 

permanent as a result of a degeneration of the testes. 

(4) Nonproduction in the female: Birds stop laying on diets low in 

tocopherol, but cessation is not permanent, for additions of vi- 
tamin E to the diet restore the bird to normal egg production. 

(5) Embryonic mortality: There is a circulatory failure at about the 

fourth day of egg incubation. 

Sources of vitamin E: Whole grains and alfalfa meal are the best natural 
sources of vitamin E. Synthetic tocopherols are available, and these are 
usually added to chick starting and breeder rations. 

Destruction of uifomin E: This vitamin is easily oxidized and the process 
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IS increased when minerals and unsaturated fatty acids are present in the 
feed An antioxidant should be used m the ration when vitamin E is 
added 

Vitamin K 

This vitamin mcreases the clotting ability of the blood It is necessary for the 
synthesis of prothrombin, a chemical necessary for blood clotting When vitamin 
K is low or lacking, the blood vessels rupture, causing excessive hemorrhaging 
There are several types of vitamin K, all of which are active but of varying 
potency, three of these are 

(1) Vitamin K, (phylloqumone) Present m plant tissues 

(2) Vitamm Kj (menaqumone) Synthesized m small amounts in the m 

testmal tract 

(3) Vitamm Ks (menadione) 

Other names Antihemorrhagic vitamm, Blood coagulation vitamm 
Unit of measurement When supplementary vitamm K is added to the 
ration, it is usually m the form of menadione sodium bisulfate, and mea 
suied m milbgrams 
Deficiency symptoms 

(1) Hemorrhagic syndrome Hemorrhages that axe pmpomt m size at 
first and large later, occur on the flesh If the skin of the chicken 
IS pulled off, bleedmg may be seen on the breast, thi^s, and nbs 
Sources of vitamm K A good natural source of vitamm K is alfalfa meal 
Meat scrap and fish meal are fair sources 

Thiamme 

Thiamme is necessary to stimulate the appetite, to form certam enzymes 
necessary for digestion, and to prevent nervous disorders that culminate m poly 
neuritis However, as many feed mgredients carry abundant supplies of this 
vitamm, the symptoms are seldom seen 
Other names Vitamin Bi , Antibenben vitamm, Antmeuntic vitamm 
Sources Thiamme is relatively abundant m cereal grams, mill by products, 
vegetable oil meals, and alfalfa meals 

Riboflavm 

This vitamm is of major importance, not only because of its effect on body 
processes, but because it generally is madequate m rations composed of ordmary 
feedstuffs Riboflavin is a part of an enzyme probably needed by all living cells 
It may be isolated as yellow crystals Commercially it is manufactured by fermen 
tation processes to produce the same form Most rations contam added nboflavm 
Other names Vitamm Bj , Vitamm G 

Unit of measurement The nboflavm unit of measurement usually is miUi 
grams of the pure product 
Deficiency symptoms 

(1) Curled toe paralysis The toes curl and sometimes the legs are af 

fected to produce paralysis 

(2) Poor hatchability Embryos not hatchmg are dwarfed and have ab- 

normal down termed “clubbed down ” 
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Sources: Although fish meals, fish solubles, alfalfa meal, and milk products 
are relatively high in riboflavin, their limited use in most poultry feed 
formulas means -that practically all poultry rations must include sup- 
plemental riboflavin. 

Pantothenic Acid 

This vitamin is associated with many protein molecules and is involved with 
protein, carbohydrate, and fat metabolism. It is relatively unstable. The re- 
quirements of young and growing chicks for pantothenic acid are high. 

Other names: Vitemin B5 ; chick antidermatitis factor. 

Unit of measurement: The measuring unit is the milligram. 

Deficiency symptoms: 

(1) retarded growth in young chicks; 

(2) ruffled feathers; 

(3) granulated and stuck eyelids in young chicks; 

(4) scabs at the corners of the mouth; 

(5) dermatitis of the feet; 

(6) lowered egg production; 

(7) lowered hatchability. 

Under field conditions, diets are seldom so low in pantothenic acid as to 
cause major exemplification of many of the symptoms. 

Sources: Several feedstuffs are good sources of pantothenic acid, the list 
including liver meal, peanut meal, milk products, mill by-products, and 
alfalfa meal. 

Calcium pantothenate is manufactured commercially to serve as the 
supplementary source of this vitamm. ft is added to most rations. 

Niacin 

This vitamin is an important part of two enzymes. It is found as nicotinic acid 
in the plant kingdom and nicotinamide in the animal kingdom. The ainino acid, 
tryptophan, is a precursor of niacin, and the ability of the bird to convert 
tryptophan must be considered when compounding poultry rations. As com is a 
poor source of both, high-com diets usually require a niacin supplement. 

The chick requirement for niacin is relatively high, but it is low for laying birds. 
Growing embryos have a high requirement. 

Other names: nicotinic acid; nicotinamide; pellagra-preventive factor. 

Unit of measurement: Potencies are expressed in milligrams. 

Deficiency symptoms: 

(1) swollen hocks, similar to perosis, but the tendon seldom slips from 

the condyle; 

(2) reduced growth; 

(3) inflamed tongue and mouth (black tongue); 

(4) scaly skin and feet and ruffled feathers; 

(5) reduced feed consumption. 

Pyridoxinc 

This vitamin is a growth stimulator in chicks and is abundant in most feedstuffs. 

It forms a part of several enzymes and is a muscle conditioner. 
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Other name Vitamin 

Unit of measurement Expressed as milligrams or micrograms 
Deficiency symptoms Most practical diets do not produce symptoms, but 
laboratory diets low in pyndoxine show reduced gro%vth of chicks 
Choline 

The demand of the chick for this vitamin is great Choline forms a part of the 
phospholipid, lecithin, rather than an enzyme Therefore, chohne is seldom con- 
sidered a true vitamin At times it may be synthesized by the chick, but the 
amounts derived from this source are usually inadequate The older a bird gets, 
the better the synthesis The vitamm has a great many functions m the body It 
helps m fat movement m the bloodstream, it has a sparmg action on methionine, 
aids in gto^vth, prevents a type of slipped tendon, and helps to reduce excessive 
fat deposits m the liver 

Other name Cholme chloride This chloride salt of cholme is usually the 
feed additive The commercial product generally contams 25% choline 
chlonde 

Unit of measurement Milligrams or percent of the total formula 
Deficiency symptoms 

(1) perosis, 

(2) fatty liver (syndrome), 

(3) retarded growth 

Sources Fish meal, fish solubles, yeast, liver meal, soybean oil meal, and 
distillers solubles are good sources 
Biotm 

Biotin seems adequate in the diet when the composition of normal feedstuffs is 
concerned, but only about half is available to the chicken Thus, it is possible 
that deficiencies may exist when some diets are fed At times biotin may be 
synthesized in the intestinal tract, but this process is highly variable 
Unit of measurement The measure is the microgram 
Deficiency symptoms 

(1) scaly dermatitis, 

(2) mild perosis, 

(3) retarded growth, 

(4) reduced hatchability 

Sources Good feedstuff sources of biotm are liver meal and yeast 
Folic Acid 

Folic acid IS a compbeated chemical compound necessary for many physio 
logical functions growth, musde formation, blood formation, and feather 
growth Diets are seldom low in this vitamm 
Other names Folacin, Pteroylglutamic acid 
Deficiency symptoms 

(1) depressed growth, 

(2) poor feathermg, with feathers lackmg pigment, 

(3) anemia, 

(4) increased embryonic mortality 

Sources Good sources are alfalfa meal, yeast, liver meal, and soybean oil 
meal 
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Vitamin Bn 

This vitamin is associated almost entirely with feeds of animal and fish origin. 
It is synthesized by microorganisms of the intestinal tract as a cobalt-containing 
compound. However, the process is inadequate to supply the amount needed by 
most chickens. Lack of a normal amount causes anemia (pernicious anemia in 
man). Most rations contain a supplemental supply, particularly chick-starting and 
breeder diets. The bird's own droppings are a source of vitamin Bxa- Therefore, 
birds raised on wire are more likely to show a deficiency than those kept on a 
littered floor. 

Other names: Cobalamin; Animal protein factor 
Deficiency symptoms: 

(1) anemia; 

(2) reduced chick growth; 

(3) poor hatchability; 

(4) fatty liver. 

Sources: Meat scrap, fish meal, fish solubles, and poultry manure. 

Asorbic Acid 

In all probability this vitamin is not required by chickens. 

Other names: Vitamin C; Antiscorbutic factor 

UNIDENTIFIED GROWTH FACTORS 

In spite of the knowledge of the basic feed ingredients, there are occasions when 
some natural feedstuff seems to improve the growth of chicks when added to 
purified diets containing all the kno^vn nutritive requirements in ample supply. 
At present there seem to be two unidentified factors in this group. Sources con- 
taining a good quantity of these factors are known even though the factors have 
not been identified. These two factors are: 

(1) Whey factor: Sources are whey, distillers dried solubles, and yeast. 

(2) Fish factor: Sources are fish meal, fish solubles, and fermentation 

products. 

Distillers By-products 

These are produced by drying the residue remaining after the fermentation of 
mash to produce alcohol. The product used to make the mash and the portions 
of the residue that are dried cause variations in the products. Corn distillers dried 
solubles is the predominant product. All such dried solubles are sources of the 
“whey factor’* and the “fish factor.” 

MINERALS AND TRACE ELEMENTS 

Besides proteins, carbohydrates, fats, and certain vitamins, many inorganic 
elements form a part of the bird’s nutritional requirements. In most cases, the 
necessary quantity of each is small, often infinitesimal. Many have interrelation- 
ships wth other nutrients. In some instances, trace amounts are necessary, but 
excesses are toxic. Although most of these elements must be added to the diet in 
their inorganic form, organic forms arc important sources. High percentages of 
some are absorbed through the Intestinal wall; in other instances, the amount is 
small. 
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Calcium 

Calcium IS primarily necessary for bone and eggshell formation but also has cer 
tain other functions The mineral is deposited in bone mainly as calcium phos- 
phate, but there is some calcium carbonate Eggshells are almost entirely calcium 
carbonate 

Eggshell formation At the approach of egg production (sexual maturity) 
estrogens are released from the ova m greater abundance, which m turn 
mcrease the level of blood calcium The parathyroid secretes hormones to 
keep the blood level of calcium constant Calcium is then deposited m 
the medullary bone to be released later for eggshell formation The 
amount deposited is not related to the amount of calcium fed during the 
growing period In fact, too much calcium durmg the growmg period is a 
detriment to maximum egg production, probably because of injury to 
the developmg parathyroid ^and An mcrease in dietary calcium is 
needed only about one to two weeks before the first egg the pullet lays 
Self feedmg of oystershell or other form of calcium during this period is 
the accepted field practice Once egg production begins, the source of 
calcium for eggshell formation is from both the dietary calcium and the 
medullary bone 

There is some indication that not all the bird’s requirement for calcium 
during egg production can be met fay addmg pulverized oystershell or 
limestone to the mash About two thirds of the supplementary calcium 
should be fed as flaked (large) oystershell, either self fed or mixed m the 
mash, and one third as pulverized hmestorie m the mash This procedure 
has been shown to improve eggshell quality The essence of this theory is 
that most of the shell is deposited by the hen during night time hours, and 
the need for calcium at this time is great Flaked oystershell and perhaps 
other forms of less soluble calcium supplements are slowly dissolved, most 
of the calcium reaching the bloodstream at night, when shell deposition 
occurs The bird would not have to draw entirely on her medullary bone 
supply for shell deposition at night, but could utilize the calcium from 
dietary sources 

Feedmg too much calcium to laymg hens may be as detrimental as feed 
mg too little As the amount of calcium m the diet is mcreased above 2% 
the percentage absorbed decreases and feed consumption is lowered Op 
posed to this is the fact that increases in dietary calcium tend to cause the 
production of eggs with better shells, but it also tends to depress egg pro 
duction Certainly the free-choice feeding of calcium should not be a 
recommended practice To add to the complexities of feeding calcium, 
expenmental work shows that increasing the calcium content of the diet 
to 6% durmg the last two weeks of cage egg production will increase the 
bone ash and the bone breaking strength 

Phosphorus 

Although a major constituent of the blood, phosphorus plays an important part 
in metabolic processes and is found m the cells, enzymes, and other body com 
pounds Not all the phosphorus in the feed is available to the chicken Normally, 
the phosphorus content of the ration is represented by two measurements 
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(1) Total phosphorus 

(2) Available phosphorus 

Usually, chicks can utilize about 30% of the total plant phosphorus, 
while adult birds can utilize an average of 75%. Phosphorus derived 
from other than plant soiurces is available to the chicken in varying 
percentages based on solubility. The percents of available phosphorus 
in average rations are sho^vn below: 


Ration 

Available Phosphorus 
as % of Total 

Chick starting 

60-65 

Broiler 

60-65 

Grower 

55-60 

Layer 

80-90 


Calcium, Phosphorus, and Vitamin D 

Not only are calcium and phosphorus essential dietary minerals for the produc- 
tion of bone, and calcium for the deposition of eggshell material, but vitamin D 
plays an important part in the process. Evidently vitamin D helps form a protein 
in the intestinal tract that helps to keep the calcium in solution so that it can pass 
the intestinal wall and reach the cells. Vitamin D also aids in other ways to get 
the calcium to those areas of the body which need it. 

Amount of calcium and phosphorus in the diet: The dietary amounts of 
these two minerals must be maintained within close limits according to 
the age and type of bird involved. The following are typical examples: 


Type of 
Ration 

% Calcium 

% Phosphorus 

Total Available 

Starting 

0.9 

0.6 

0.40 

Growing 

0.9 

0.6 

0.35 

Laying 

2.7-3.75 

0.6 

0.50 


Calcium-phosphorus (Ca:P) dietary ratio; In many instances this is ex- 
pressed as the ratio of calcium to total phosphorus in the ration, but a 
better meaning is given when it is the dietary ratio of calcium to available 
phosphorus. Examples of the latter are given below: 


Type of Ration 

Calcium : Available Phosphorus 
Ratio 

Starting 

2.2:1 

Growing 

2.5:1 

Laying 

6.5:1 


Note: The figures given above for the amounts of calcium and phosphorus 
and the ratios are generalized. More precise figures are given in later 
chapters. 
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Sodixim, Potassium, and Chlorine 

These three elements are mvolved with acid base equilibria m the body Natural 
feedstuffs usually require supplemental feeding of s^t (NaCl) to satisfy the bird’s 
requirement for sodium and chlorine The amount of salt added to the ration 
should seldom be over 0 25 to 0 5% Too much salt produces a laxative effect 
Additions of over 8% are lethal 

Potassium is a necessity, but ordinary poultry rations are seldom deficient m 
this element No supplementation is given 

Sulfur 

Sulfur IS a part of two ammo aads, cystme and methionme, which are often 
m short supply m natural feedstuff protem Sulfur is important to certain en 
Z3mies and hormones Inasmuch as normal poultry rations contain adequate 
sulfur, no supplements are necessary 

lodme 

Iodine has a relationship to the thyroid and its hormone, thyroxme When the 
ration is low m lodme, the thyroid mcreases in size, producmg a goiter Besides 
bemg a part of many metabolic functions in growing and adult birds, lodme is 
needed by the developmg embryo When the iodine content of batching eggs is 
low, hatchabflity is reduced 

Iodine usually is added to the diet as potassium iodide m iodized salt See 
Chapter 25 

iluonne 

Fluorme, a dietary necessity of the chicken, is associated with proper bone de 
velopment Small amoxmts are required In many areas the requirement is sup* 
plied naturallj by the fluorine in the water the chicken dnnks, since many sods 
contain an abxmdance of fluorine which flnds its way to the water supply But in 
other areas the water supply is almost devoid of fluondes In some localities 
fluorides are added to public drinking water (1 to 2 ppm) to aid m the formation 
of bedtef dwdh enamei m cfudcdren Blit in forge amounts, fluondes accumulafe m 
the tissues and are tone to the chicken Althou^ fluonne is not added to poultry 
rations, it occurs m many minerals, such as limestones and phosphates Before 
bemg fed to chickens, th^ must be processed to lower their fluonne content 
The products are sold as defluannated rock phosphate or htgh-calcium lime 
stones Most of these ha\e a fluonne content of less than 0 57c and can safely be 
fed to chickens 

Iron and Copper 

Nutntional anemia occurs when there are deficiencies of copper and iron The 
red blood cells contain iron The mineral also is needed to pigment the featheis 
of certain breeds of chickens Copper is nece^arj for iron utilization when hemo- 
gjobm IS formed, therefore if absent from the diet, anemia results The amount of 
iron and copper needed in the diet of the chicken is quite specific, excesses may 
be toxic About 5 to 10 times as much iron as copper is required Usually, only 
small amounts if anj , are ever added to the feed formula 
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Manganese 

The chief function of manganese is to prevent perosis (shpped tendon), a con 
dition where the hook jomt becomes enlarged and the gastrocnemius tendon at 
this location slips from the condyle, twisting the shank to one side 6ut manga 
nese also is needed for normal growth, eggshell deposition, egg production, hatch- 
ability, and to prevent ataxia Smce all rations composed of normal feedstuffs are 
deficient, manganese is added to the feed as manganese sulphate or manganous 
oxide A 70% feeding grade is commonly used From 30 to 50 gm of manganese 
are added to a ton (2000 lb) of feed 

Magnesium 

Magnesium is one of the essential trace elements of nutation When it is absent 
from the diet, chicks grow slowly, exhibit convulsions, and may eventually die 
Deficiencies m laymg rations produce a rapid drop in egg production Calcium is 
poorly utilized m the absence of magnesium An excess of magnesium m the diet 
IS about as detrimental as too little One pronounced effect of an excess is wet 
droppmgs Some limestones (the dolomites) contain a high percentage of mag 
nesium and are to be avoided 

Selenium 

This element is required m small amounts by the chicken Not only is it es 
sential in itself, but it reduces some of the symptoms of vitamin E deficiency 
Exudative diathesis is one evidence of the lack of vitamm E, yet selenium has 
been shown to be capable of ehminatmg the condition It does not, however, 
fflSfiswt eacephalataslscis, another condthon oiten present ntsanin E is 

lackmg 

The selenium content of plants is closely related to the amount of selenium m 
the soil on which the plants grow Where the soil is deficient, the plants and their 
seeds are deficient Excesses of selenium are toxic, reducmg growth, hatchability, 
and mcreasmg the inadence of embryonic malformations The optimum dietary 
level of selenium is 0 15 to 0 2 ppm 

Caution In some countries it is illegal to add selenium to poultry feetjs be 
cause of its residual effect in poultry meat and eggs Good natural sources 
of the mineral are fish meals, particularly those processed from tuna 

Zmc 

A small amount of zmc is needed by the chicken to foster good egg production, 
hatchability, proper feathering, and growth As feedstuffs generally are low m 
zinc, this mineral is usually added to the ration as zmc carbonate (about §7% zinc) 
or zmc oxide (about 80 5% zmc) Normally, from 15 to 30 gm of zmc gre added 
to 1 ton (2000 lb) of feed 


OTHER FEED CONSTITUENTS 

There are other items added to feed in relatively small amounts Soiiie are di 
rectly associated with metabolism, others are not 
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Antibiotics 

Low levels of certain antibiotics are added to the formula to promote growth 
Their action is mdirect, they alter the microbial environment of the mtestmes, 
thereby increasmg the activity of certam other feed constituents 

Arsenicals 

Supplements of 3 nitro 4 hydroxyphenylarsonic acid, arsanilic acid, or sodium 
arsamlate are made to broiler diets to promote growth and to improve the yeUow 
color of the skin and shanks Althou^ the metal is deposited in the tissues, the 
amounts are very small, and once the arsenic source is withdrawn from the feed 
the tissues are depleted rapidly Any dietary source should be withdrawn from 
the feed at least five days before broilers are slaughtered Arsenicals in combina 
tion with certain other ^rugs should not be used m laying rations 
Caution Be sure to check with authorities before usmg any arsenical 

XanthophyUs 

Xanthopbylls compose a group of chemicals withm a larger group of plant 
pigments known as carotenoids The xantbophylls impart yellow color to the fat 
deposits and skin of the birds and to egg yolk From this standpoint, the three 
most important xantbophylls are lutein zeaxanthxn, and cryptoxanthm Xan 
thophylls are normally found in certain plants and seeds, and these furnish the 
dietary sources Lutein and zeaxanthin are the pnmary pigments of yellow com 
and com gluten meal, the mam pigmenter m alfalfa meal is lutem 
The xantbophylls differ in their density of yellow color, consequently they do 
not impart equal color to the skin of chickens nor to egg yolk However, the 
relationship between the content of the feed ingredient and the density of yellow 
pigment in the bird and eggs is quite close The quantity of xantbophylls in 
several feedstuffs is given below 


Approximate Xanthophyll Content 
Ingredient Mg/Lb Mg/Kg 


Mangold petal (meal) 

3650 

8030 

Broccoli leaf (meal) 

300 

660 

Red peppers (meal) 

180 

396 

Dehydrated alfalfa meal 

90-180 

198-396 

Com gluten meal (41% protein) 

70 

154 

Com gluten meal (60% protein) 

115 

253 

YeUow com 

10 

22 


Xanthophyll for broiler rations In order to pigment broilers properly, the 
ration should mclude from 6 to 12 5 mg of xanthophyll per lb (454 gm) 
An average broiler fimsher ration contains 60% yellow com, 1 to 2% 
alfalfa meal, and 4% com gluten meal, and supplies approximately 10 mg 
of xanthophyll per lb (454 gm) of feed 
Xanthophyll for layer rations Laying rations capable of producing eggs 
with a medium yellow yolk color should incorporate about 8 to 10 mg 
of xanthophyll per lb (454 gm) of feed IVhen dark-colored yolks are 
required, as m the production of for drying and freezing, the ration 
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mil require from 20 to 30 mg of xanthophyll per pound. Usually it is 
necessary to add xanthophyll concentrates to produce such eggs. 

Xanthophyll concentrates: Certain synthetic carotenoids are produced for 
feed use to supplement the xanthophylls of feedstuffs. These are widely 
used where natural sources are inadequate or darker skin or yolk pig- 
mentation is required. From 2 to 10 gm of these are added per ton 
(20001b) of feed. 


Antioxidant 

Fat rancidity in a feed tends to destroy the fat-soIuble vitamins, A, D, and E. 
Most of this oxidation of the fats may be prevented by adding antioxidants to 
the mixture. The two usually added at 0.0125% are; 

(1) ethoxyquin 

(2) butylated hydroxy toluene (BHT) 


Cocddiostat 

As an aid in suppressing coccidiosis-producing organisms, certain chemicals 
known as coccidiostats are added to most chick starting, broiler, and some grow- 
ing rations. Levels of these coccidiostats should be those designated by the 
manufacturer. See Chapter 41, Coccidiosis. 

Amino Acids 

Of the 22 amino acids, 5 are deemed critical from a feed analysis standpoint, as 
the others usually are of normal supply from combinations of feedstuffs found in 
most poultry rations. The five are: 

(1) methionine; 

(2) cystine; 

(3) lysine; 

(4) tryptophan; 

(5) arginine. 

When a poultry ration is low in one or more of these five amino acids, certain 
protein supplements carrying large amounts or pure amino acids must be added to 
the feed formula to make up the deficiencies. Since methionine is most often 
lacking, most formulas call for supplementation in pure form as oL-methionme. 
One cause of methionine deficiency is the fact that large amounts of vegetable 
protein supplements are now used in feeds, plus low levels of the animd and fish 
proteins. Lysine and cystine often are inadequate when normal feedstuffs are 
in poultry feeds. 

Proper amino acid formulation requires minimum requirements of aU mth Iitt e 
^oess of any. This is practically impossible: there is some w^te. Usually the 
^“0 of the protein portion of the ration is determined by the limitmg ammo 
aod. Large amounts of others are usually of no value to the 

®ome amino acid characteristics of the major feed ingredients are as folloi s. 
barley: low in tryptophan and lysine 

low in lysine and arginine 
^oi^hums: low in lysine 

^ybean oil meal: low in methionine; high in lysine 
com gluten meal: low in lysine 
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fish meals well balanced, but small amounts used 

meat scrap high m arginine and lysine 

alfalfa meal low m methionme, cystme, and tryptophan 

Pellet Bmders 

Normally, the pellets processed from most mash mixtures tend to crumble 
To mcrease their hardness two products are commonly used 

(1) powdered bentonite 

(2) cellulose (from the wood pulp mdustry) 

Tranquihaers 

On many occasions, tranquilizers are added to poultry feeds to quiet birds 
bemg moved from place to place, to reduce the mcidence of cannibalism, or to 
calm flocks affected with hysteria Althou^ there are several tranquilizers, 
reserpine is used predominately Aspinn, ethylene glycol, and others are often 
used 

Other Feed Additives 

There are many other items added to feeds at times Dozens are used for the 
treatment or prevention of disease On occasion flavoring agents, enzymes, 
thyroactive compounds, and drugs to precipitate a molt are used 



CHAPTER 28 


Feed Fundamentals 


A study of poultry feeding should first include some of the measurements used 
to denote the daily nutrient requirement and to formulate rations. Feeding prac- 
tices, feed forms, and ingredient interrelationships should also be discussed. 


How Nutritive Requirements are Expressed 

There is no precise manner in which the component parts of a ration or the 
nutritional requirements are expressed. Some of these variations are due to the 
fact that all countries and all scientists do not use the same units of measiure. 
Milligrams per pound or milligrams per kilo are typical examples. Some of these 
variations are given below; 

Major feed ingredients: Usually, these are expressed in percent. 

Minor feed ingredients: Vitamin A is most often given as USP Units per 
pound or kilo. Vitamin D3 is expressed as ICU or lU per pound or kilo. 

In the case of vitamin E, lU or milligrams per pound or kilo are used. 
Most other vitamins are expressed as milligrams, while trace minerals and 
amino acids are given in terms of percent. 


Conversions: 

ICU (International Chick Units); This is the measure of vitamin D3 activity. 
Sometimes however, vitamin D3 is measured in lU (International Units). 
For practical purposes the two are equal. 

VSPU (U.S. Pharmacopoeia Units): This is the imit for measuring vitamin A 
activity. Often lU (International Unit) is used. The two are equal. One 
USPU of vitamin A is equivalent to 0.6 meg of carotene. 
lU (International Units): One measurement for vitamin E is the lU. It is 
equivalent to 1 mg. 

Gram conversions: 


1,000 micrograms 
10 milligrams 
10 centigrams 
10 decigrams 

1,000 milligrams 

1,000 grams 
1,000,000 milligrams 
1/1000 gram 
28.349 grams 
453.592 grams 
1 raicrogram per gram 
1 ppm 


1 milligram (mg) 

1 centigram (eg) 

1 decigram (dg) 

1 gram (gm) 

1 gram (gm) 

1 kilogram (kg) 

1 kilogram (kg) 

1 milligram (mg) 

1 ounce (oz) 

1 pound (lb) 

1 part per million (ppm) 
0.000001 percent 


Calorics 

Small caloric (cal): A small calorie is the amount of heat required to raise 
the temperature of 1 gm of water V*C. The small caloric is not often used 
in nutritional work. 
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Large Calorie (Cal) The amount of heat required to raise the temperature 
of 1000 gm of -water l^C Thus, 1 large calone is equal to 1000 small 
calories The large Calone is often spoken of as the kilocalorie (kcal) 
Often the energy value of a ration is given only as calones, meaning lai^e 
calones It is conventionally capitalized when a large calone is meant 
Therm 1,000,000 small calones equal 1 therm 

Expression of Requirements 

Many feed elements are expressed in the formula as the quantity per pound, at 
other times, the amount per kilo Still others show the amount necessary per 
100 lb or per short ton (2,000 lb) The metnc ton (2,204 6 lb) is sometimes used 
IVhen analyzing any feed requurements or feed formulas, care must be taken to 
determine which units are used 

Energy 

Energy is most often measured m heat tmits, the most common unit being the 
kilocalone (kcal) There are two ^pes of energy to be measured Productive 
Energy, and Metabolizable Energy 

Productiue energy (PJS) Productive enei^ is the energy stored in the body 
as fat and protein, it vanes according to the use of the bird PE is mea 
sured m Cjdories The term was generally used a few years ago to indicate 
the energy value of rations and feed mgredients, but it is not so popular 
today 

Metaboltzable energy (ME) Metabolizable energy is the energy available in 
feedstuffs minus the fecal and unnary energy The measure is the kilo 
calone ME values are predominately used today to measure the energy 
values of a feed 

Relationship between PE and ME There is no consistent relationship be 
tween the PE and ME values of feedstuffs except that the ME values are 
always higher The relationship vanes according to the feedstuff itself 
Some examples are shown beloiv 


Feedstuff 

PE as % of 
ME 

Alfalfa meal (17% protein) 

40 

Whole barley 

67 

Yellow com 

72 

Fish meal (65% protein) 

70 

Oats 

69 

Sojbean oil meal (44% protein) 

71 

Meat and bone meal (50% protein) 

83 

Fat, animal 

90 

Fat, vegetable 

75 


Aicrcgc relationship bcluecn ME and PE Although the indmdual feed 
stuffs vary in their ME-PE relationship, the PE in the average poultry 
ration is about 13% of the ME 
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CaldumiPhosphorus Ratio 

Not only are the amounts of calcium and phosphorus in the ration of impor- 
tance, but the relationship beUveen the two has significance. The amounts of 
each in the feedstuff or feed in terms of percent are expressed as a ratio known 
as the Ca:P ratio. 

Total phosphorus: When the total amount of phosphorus m the feedstuff 
is calculated, the ratio is expressed as the amount of calcium to total 

phosphorus. . . , , , . it 

Available phosphorus: When the amount of available phosphorus m the 
feedstuff is used, the ratio is given as the amount of calcium to available 
phosphorus. 

Calorie/Protein Ratio (C/P ratio) 

There is a close association between the number of calories of PR or m the 
ration and the percent of protein necessary to balance the The ratio van^ 

with the age of the birds and the use to which they are put. The ratio e^pres^ 
as a figu^ calculated by dividing the number of calones per pound of feedstuff 

p" “'••p”**' 
S,S.“of ! ppmd SJi. to »• typ. of bird 

are given beiow: 


(PE) 

C/P Ratio 


(ME) 

C/P Ratio 


Broilers 

Broilers 

Chicks 

Growing 

Laying & breeding 

0-5 weeks 

6-10 " 

0-5 " 

6-22 " 

50% production 
60% 

43 

53 

48 

64 

65 

60 

60 

72 

65 

88 

89 

82 

w « 

70% 

55 

75 

" 

80% 

50 

68 


FEEDING SYSTEMS 

There are several methods of feeding a ration to chickens, but two have predom- 
inated through the years. _ formulated 

(1) Mash.and-grain ^ locaUy produced cereal grains on the 

were used to “g ghickens were allowed to range, and 

average sm^ f^- M tot tim^^^^ 

they received som intake was from the grains, and one 

Slff^om1p“LSry^"un" mixtures. The percentage of 
half from spe^ y ^ conditions made it necessary 

he mash and B^m could be U,g 

rdvrt^T^orr^erclaf^oulJ 

way to all*mash diets. 
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(2) All mash system As the knowledge of poultry feeding increased, it be- 
came possible to formulate rations that would mclude all the known 
nutrients They were complete feeds requiring no supplementation. 
This was a decided advantage, since under commercial poultry produc- 
tion, chickens were closely confmed to houses or cages 

Self-feeding 

Within limits, the chicken has the ability to control its feed intake accordmg to 
its needs. In the early days of poultry feeding the mash was self-fed, that is, it was 
kept before the birds at all tunes, and they could consume all they wished. Later, 
however, it was found that self-feeding was not an economical procedure, birds do 
tend to overeat, mcreasing the cost of their feeding program. Today, some rations 
are still self-fed, but many are given on a controlled basis, the amount of daily 
feed IS allocated according to the weight and condition of the birds. This is an in- 
tricate procedure, but one that is essential for best results. 


FORM OF FEED 

Although the first poultry rations were m mash form, most are now available as 
crumbles or pellets as well 

Mash Form 

Many feed mgredients are in ground form, others, such as the whole grains, must 
be ground prior to mixing the ration The essence of a “mash” is that, m theory 
at least, each bite of feed is a balanced diet contammg all the known nutrients m 
finely ground form. But birds fmd the finely ground mashes unpalatable, they are 
too dry and sticky. Therefore, mashes composed of materials of medium particle 
size improve the bird’s ability to eat them readily. But it is impossible to secure 
all feed ingredients with this texture, some are available only as a finely ground 
product Therefore, it is of great importance that the cereal grams should not be 
ground to a fme consistency In turn, this means that chickens will have a ten- 
dency to pick out the larger cereal particles from the mash first, leaving the 
finer material until last. This constitutes a feeding problem, especially wth many 
automatic feeders, as the birds nearest the feed hopper will tend to consume more 
of the more palatable gram portion of the feed mixture, leaving the finer materials 
for other birds in the pen or house. 

Pellet Form 

The mash may be compressed by running it through specialized equipment to 
form pellets of varying sizes These pelleting machines are composed of a die 
made up of dozens of holesof a specific diameter through which the feed is forced 
imder pressure. Steam is often added to the feed just before pelleting to produce 
a firmer pellet At times, bentonite and other binders are added to the feed 
formula to increase the hardness of the pellet, up to 2% of sodium bentonite may 
be incorporated. When fat is added to the feed mix before pelleting, the pellets 
tend to crumble because the fat acts as a lubricant rather than as an adhesive To 
overcome this, pellets are first made and cooled, and hot fat sprayed on them 
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After complete pelletmg there should be no fine material. Any such should be 
screened out and recycled. 

Size of pellets- The size of a pellet is determined by its diameter and its 
length. A knife cuts the material extruded from the die m varymg lengths. 

The size of the pellet is usually merchandized according to its diameter 
rather than its length. Small chicks require pellets with a small diameter. 
Larger birds are best fed those of a larger size. 

Advantages and Disadvantages.— Pellets are used in abundance in many feedmg 
programs, although they have some disadvantages. Care should be taken to study 
the effects of pellet feedmg prior to entering into any program 
Advantages of pellets 

(1) They mcrease feed consumption. 

(2) The pelletmg process may improve the efficiency of the ration. 

(3) There is less feed waste. 

(4) Usually, pellets are easier to feed than mash. 

(5) Certain fat-soluble vitamins are oxidized less rapidly. 

(6) Pelletmg destroys some bacteria and some viruses. 

Disadvantages of pellets 

(1) There is the added cost of pelletmg the mash. 

(2) Pellets may crumble, and the finer particles may be wasted. 

(3) Pellets increase water consumption 

(4) The droppings are wetter. 

(5) Pellets increase the incidence and seventy of cannibalism 


Crumble Form , , , ^ 

When peUets are coarsely ground, or run through speci^^^^^^^^ 

rolls a tvne of nroduct midway between mash and pellets results It has most of 
the adv^tages and ^advantages of pellets, but because "’“y 

be fed to younger chicks. Often crumbles me ® H,ate 

/*! r tpxturc of crumbles should be intermediate, 

Coarseness of crumbles 'Die texture or cr 

neither too coarse nor too to® , younger chicks to eat 

leaving some finer matenal in them ^‘ean„tb^sm which results from 
more rapidly, and w!t^„any feed mixtures it is necessary 

start the crumbling process over agam so as o 


Dietary Fiber and PeUeting compressing a feed into pellets and crum- 

It has been found ‘hatfu ° “So? the onginal mash. Pelleting 

bles IS in part dependent on ^re response than pellebng feeds low 

“r"|?gh“if el'^;.‘VndoTbUy 

palatable to begin with which ‘?'^feffccts of compressing a ration 

?rer4ri?ow^neT)V"sh:L by the following growth 
response: 
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Type of Feed 

Average Weight at End of Test 
Grams 

Mash 

1,038 

Crumbles 

1,144 

Pellets 

1,203 


In the above test, crumbles improved the growth by 10%, while pellets 
showed a 16% improvement. Allhou^ pelleting hi^-energy rations will 
produce little improvement in growth, there iviU be some, even when as 
much as 5% tat is added. Some feel that the pelletmg process m itself im- 
proves the digestibility of some of the on^nal feedstulfs. 

Wet Mash vs. Dry Mash 

A procedure of past years was to moisten the mash and feed it as a wet mash, 
supposedly to induce greater feed consumption. This may be true for the first day 
or two the wet mash is fed, but birds soon leam to adjust for the increased palata- 
biiity,and feed consumption reverts to its normal level. Wet mash feeding not 

(1) increase egg production; 

(2) mcrease egg weight, 

(5) increase growth; 

(4) mcrease feed conversion. 


FEED ANALYSIS 

Because there is seldom if ever a dietary deficiency of many of the nutntive 
components, nutritionists pay attention to only those components that are likely 
to be excessive, lacking, or deficient m the diet. This list usually mcludes the 
following- 


metabolizable (or productive) energy 

as kilocalones 

protein (total) 

as percent 

ammo aads 

lysme 

as percent 

methionme 

as percent 

methionine + cystine 

as percent 

fat 

as percent 

fiber 

as percent 

calaum 

as percent 

phosphorus 

total phosphorus 

as percent 

a%-ailable phosphorus 

as percent 

vitamms 

vitamin A activity 

asUSPU 

vilamm Dj 

aslCU 

riboflavin 

as milligrams 

pantothenic acid 

as milligrams 

cholme 

as mdhgrams 

niacin 

as milligrams 
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On occasion, some feed formulators wiU supplement the above list with the 
following; 


linoleic acid 
xanthophylls 
amino acids 
C/P ratio 

trace minerals (some) 


as percent 
as milligrams 
as percent of protein 
as a ratio 
as milligrams 


FEED FORMULATION PRACTICES 

Although feed formulas usually include all the necessary feedstuffs, there are 
many shortcuts in the actual manufacturing process. Therefore, the methods o 
compounding a ration require discussion. 

Completed Feeds , . 

Such rations are calculated to include all the feedstuffs ^ “• 

The feed manufacturer sees that all the ingredients get into 

resulting products are sold as complete feeds. Although nothing more is to ^ 
added to ?he bird's diet, on occasion oystershell or some other source of calcium 
may be given as a supplement. 

Concentrates , „ j „™oi 

Many integrators and managers of country 
grains available and need only the remamder of the feedstuffs to . 

Sins. Such items as the protein supplemenU. vitamins 

comiwnent! aie mbirf toE«to,r e"*! ^ Jo, a cert.n number of pounds 

being manufactured: chick starter, chick grower, ayer, e c. 

Vitamin and Mineral Premixes ..r +T-or.o 

Many feed f ^^the^LTof Sh^contain these ingre- 

mmerals, and other trace items *" ^ oj ounds of such a premix is to 

raddeVt: there wiU be sep^te premixes for the dif- 

ferent types of birds; broilers, chicks, layers, ree ers. 
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TABLE 29 1 


PROTEIN AND AMINO ACID REQUIREMENT OF CHICKENS 


Item 


Broilers 

0-6 Wk 6-9 Wk 


Replacement Pullets 
(Egg or Meat Type) 

0-6 Vfk 6-14 m 14-20 Wk 


Protein (%) 

Arginine (%) 

Glycme (%) 

Lysine (%) 
Methionine (%) 

23 

1 4 

1 15 

1 25 

0 86 

20 

12 

1 0 

1 1 

0 75 

20 

1 2 

1 0 

1 1 

0 75 

16 

0 95 

08 

09 

0 6 

or 

Methionme (%) 
Cystine (%) 
Tryptophan (%) 

0 46 

0 40 

0 23 

04 

0 35 

02 

04 

0 35 

0 2 

0 32 
0 28 
0 16 


Soutce National Res CouncU, Nutrient RequuemenU of Poultry. Revised 1971 


12 
0 72 
06 
0 66 
0 45 

0 24 
0 21 
0 12 


TABLE 29^ 

MINERAL REQUIREMENTS OF YOUNG CHICKENS 


Mineral 


Starting Chickens 
(0-8 Wk) 

% per Lb per Kg 


Growing Chickens 
(8-18 Wk) 

% per Lb per Kg 


Calcium (%) 
Phosphorus (%)<') 
Sodium (%)<2) 
Potassium (%) 
Manganese (mg) 
Magnesium (mg) 
Iron (mg) 

Copper (mg) 

Zinc (mg) 
Selenium (mg) 


1 0 
07 
0 15 
02 


08 
04 
0 15 
0 16 


25 
227 
36 
J 8 
22 7 
05 


55 
500 
80 
4 
50 
0 1 


Note Italicized lifurcs are tentative -hi^-kens should be inorganic phosphorus. 

(1) At least 0 5% of the total feed of “ 

«, Pou>». .97. 


TABLE 29 3 

VITAMIN REQUIREMENTS QE YOUNG CHICKENS 


Vitamin 


Vitamin A activity (lU) 
Vitamin D (ICU) 
Vitamin E (lU) 

Vitamin K I (mg) 
Thiamine (mg) 
Riboflavin (mg) 
Pantothenic acid (mg) 
Niacin (mg) 
ridoxinc(mg) 

Biotin (mg) 

Cholme (mg) 

Vitamin Bt 2 (mg) 


Starting Chickens 
(0-8 Wk) 

per Lb per Kg 

682 

1500 

91 

200 

4 6 

10 

0 24 

053 

0 82 

1 6 

1 6 

3 6 

4 6 

10 

12 3 

27 

1 4 

3 

0 041 

0 09 


1300 

0 004 

0 009 


Growing Chickens 
(8-18 Wk) 
per Lb per Kg 

€82 1500 



082 18 

4 6 10 

5 n 

•» 7 

7 ? 

7 ’ 


Note lultctzed figures are RtmitrernenU 

Source NsUonalRes CouncU Nutrient BeCNwrm 


of Poultry Revised 1971 


CHAI'TEU 29 


Nutritive Requirements for Growth 


The nutritive requirements of the chicken have been well established However, 
the interrelationship between many of the dietary components makes feed formu 
lation quite complicated Only the more pertinent factors can be discussed m the 
next three chapters 


ENERGY REQUIREMENTS FOR GROWTH 
Starting and growing feeds are formulated to contain a prescribed amount of 
energy, usually measured in terms of kilocatoncs per pound or per kilo of ration 
Although the bird’s daily need for energy would be a better criterion of its re 
quirements, this is not practical because chickens are fed on a flock basis rather 
than individually Only because the chicken can partially govern its feed intake 
according to its need for energy is it possible to feed one ration to a group of 
birds of assorted sizes and development Tlieoretically, the smaller birds have a 
lower daily energy requirement and eat less feed, while larger birds with a greater 
need for ene^ consume more feed 

Meeting Requirements Economically —Although rapid growth and high egg pro 
duction are normally desired, economy of feeding enters the picture, and excel 
lence m growth and egg production may become uneconomical Poultry rations 
are best formulated to produce the * least cost'* pound of meat or dozen of eggs 
Following this procedure, it may at times be more profitable to induce slower 
grovrth and to accept the production of fewer eggs m order to reduce the feed 
cost per unit of production As margins of profit have shrunk with the advent of 
commercial poultry raising, the necessity for feed cost management has increased, 
and economical feeding has become more important than ever Many changes 
have taken place in feed formulation and feed administration to meet these 
requirements 

Sources of Energy —The chicken derives its energy from the carbohydrates, fats, 
and protein in its food When the energy sources are properly balanced with pro 
tein, minerals, and vitamins, maximum productive efficiency results As the 
chicken has a mechanism to control its energy intake according to its daily re 
quirement, the needs of the bird according to its age and purpose must be known 
The environment under which the bird is raised also is a factor Once the daily 
energy requirement is known, it is possible to formulate a ration that is adequate 
and balanced 

Metabolizable Energy vs Productive Energy— The amount of energy available 
to the bird through the feed source is best measured in terms of metabohzable 
energy (ME) See Chapter 28 This energy represents that actually used by the 
bird, including maintenance Metabohzable energy is a better indicator than pro 
ductive energy (PE) The ME values are more consistent and are easily reproduced 
in various laboratories 

me Requirement for Young and Growing Birds -Chick starting diets used dur 
the first 5 or 6 weeks and diets fed dunr^ the growing penod between 6 weeks 
H 20 weeks should contain about 1318 kilocalones of ME per Ib (2900 kcal/kg) 

f ration The figure applies to rations used for both laying and meat type strains 
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TABLE 29 1 


PROTEIN AND AMINO ACID REQUIREMENT OF CHICKENS 


Item 


Protein (%) 
Argmme (%) 
Glycine (%) 
Lysine (%) 
Methionine (%) 
or 

Methionine (%) 
Cystine (%) 
Tryptophan (%) 


Broilers 

0-6 Wk 6-9 Wk 


23 20 


1 4 

1 2 

1 15 

1 0 

1 25 

1 1 

0 86 

0 75 

0 46 

04 

0 40 

0 35 

0 23 

02 


Replacement Pullets 
(Egg or Meat Type) 

0-6 Wk 6-14 Wk 14-20 Wk 


20 
1 2 
1 0 
1 1 
0 75 

04 
0 35 
0 2 


16 
0 95 
08 
09 
0 6 

0 32 
0 28 
0 16 


12 
0 72 
06 
0 66 
0 45 

0 24 
0 21 
012 


Source National Res Council Nutrient Reouircmcnts ot Poultry. Rcciacd 1971 


TABLE 29 2 


MINERAL requirements OF YOUNG CHICKENS 


Mineral 


Starting Chickens 
(0-8 Wk) 

% per Lb per Kg 


Growing Chickens 
(8-18 Wk) 

9 per Lb per Kg 


Calcium (%) 
Phosphorus (%)U) 
Sodium (%)<2) 
Potassium (%) 
Manganese (mg) 
Magnesium (mg) 
Iron (mg) 

Copper (mg) 

Zinc (mg) 
Selenium (mg) 


1 0 
07 
0 15 
02 


25 65 

227 500 

36 80 

i 8 4 

22 7 50 

05 0 1 


08 
04 
0 15 
0 IG 


? 

•> 

? 

? 

T 

? 


? 

? 

9 

9 


Note ItaUcized flcure* chickens 

(1) At least 0 B% of the tot^ 

(2) Equivalent to 0 37^ ^^'^S'VuirirnVllJSlreinenU 
Souwe National Res Council Nulrteni nequ^x^ 


ihould be InoTtanlc phosphorus, 
of Poultry Revised 1971 


table 29.3 

VITAMIN requirements OF YOUNG CHICKENS 


Vitamin 


Startins Chicken. 


Vitamin A activity (lU) 
Vitamin D (ICU) 
Vitamin E(IU) 

Vitamin K| (mg) 
Thiamine (mg) 
Riboflavin (mg) 
Pantolhenlc acid (mg) 
Niacin (mg) 

P> ridoxine (mg) 

Biotin (mg) 
ChoJIneCmg) 

Vitamin Du (mg) 


CS2 

1500 

91 

200 

4 6 

to 

0 24 

0 53 

0 82 

1 8 

1 c 

3C 

4 6 

10 

12 3 

27 

} 4 

3 

0041 

0 0^ 

591 

1300 

0 004 



6S2 

91 

7 


7 

7 

0 82 

4 C 

5 


tsoo 

200 

9 

7 

7 

1 e 
10 
n 


452 COMMERCIAL CHICKEN PRODUCTION MANUAL 

ME Requirement for Broilers -About 1455 kilocalones of ME per lb (3200 
kcal/kg) of ration are necessary in broiler starting and finishing formulas, although 
the ME IS often increased about 100 kcal per lb (220 kcal/kg) in finishing rations 
This increases the amount of fat in the tissues, producing a more delicious broiler 
Most broiler rations include some added fat in order to attain the high enei^ 
values 

Protein Requirements 

The protein requirement of the growing chick is based on its need for amino 
acids m correct proportions Therefore, quality protein is a requisite of proper 
feed formulation as well as the correct percentage of protein in the diet As most 
poultry rations are modifications of a com soybean meal base certain ammo acids 
are likely to be deficient, methionine being the one most often affected Any 
vitamm deficienaes in natural feedstuffs can be overcome by adding other protein 
supplements or synthetic amino acids to the ration 

An analysis of a feed mixture or feed formulation must mclude the amounts of 
certam essential ammo acids as well as the total protein These requirements are 
given in Table 29 1 

Protein Enei^ Relationship —There must be a proper ratio between the energy 
and the protein in the diet It is a fallacy to set the protein percentage without 
first knoivmg the energy content of the ration After these relationships are deter 
mmed, a check of the formula to ascertam the adequacy of the essential ammo 
acids must be made 

Examples of the enei^ protein (ME/P) ratios from Table 29 1 are as foUovrs 


Bird and Age 

Kcal ME 

per Lb per Kg 

% 

Protem 

ME/P 
Ratio (Lb) 

Broilers 

0-6 wk 

1455 

3200 

23 

63 

6-9 wk 

1455 

3200 

20 

73 

Replacement egg type 
pullets 

0-6 wk 

1318 

2900 

20 

66 

6-14 wk 

1318 

2900 

16 

82 

14-20 wk 

1318 

2900 

12 

110 


When adjustments are made in the energy content of a ration, the protein per 
centage must be adjusted accordingly, to maintam the correct ME/P ratio 

^fineraI Requirements 

The rmnerai requu^ments of young growing chicks are given m Table 29 2 The 
hst contams the major items, plus trace items often found madequate m natural 
feedstuffs 

Vitamm Requirements 

The vitamin requirements for growth are given m Table 29 3 These figures in 
elude no margm of safety, and feed forraulators will often prescribe much larger 
amounts than those listed, particularly for vitamins that are subject to oxidation 





CHAPTER 30 


Nutritive Requirements for Egg Production 


Feeding the laying bird is only a continuation of feeding the 
supplying the necessary ingredients in the correct proportions so that the bird 
produce an abuXit number of eggs. The nutritive demand for egg produc- 
tion in modem strains of chickens is tremendous. produced by a ^ 

during a iaying year weigh eight times as much as she weighs and she will incre^e 
Sdy sfze by 25%. To do this, she wiU have to eat nearly 20 times her body 

''%e\\"serce of good nutrition during the laying period is to provide the nutri- 
ent for mataten^ce, growth, and egg Production while prevents the b„d from 

joinin g too much weight. Since the dry matter of eggs is composed mostly of fat 
S^ZroM n “he energTand protein portions of the laying diet are important. The 
fact&e’n?do nTlay at"a constant rate throughout ‘^e- egg production pe- 
riod also influences the dietary requirement. f 

end of the laying year, the nutritional requirement will be different from that dur 
ing the height of egg production. 

requirements for egg production 

diet with about 1300 ^ production penod to 

the Calories are reduced d^^ t^e latte P^^ ^gg^P layers on the floor 

provide mE than those kept on ivire floors (cages). 

“d™er^ reqt^^^^^^^ laying bird is highly variable. Some reasons 

for this are: 

(1) variation in body weight of pullets; 

(2) environmental temperature; 

(3) amount of bird activity; 

(4) variations in egg production; 

(5) differences in egg size; 

(6) prevalence of stress; 

(7) age of the bird; 

(8) amount of fca‘he"°ver. variations is that each bird 

The only compensating fact in over g But whether the 

is able to govern her cd m question. Good feeding requires changes in 

fh^f™ d^term"n"t“^^ of\eding to help the bird regulate her energy 
intake. These are discussed in Chapter 35. 

Protein Requirements ^ closely associated with the rate of egg 

The P™‘cm requirement of laj^ 03 % 

production. Protein in the cRR P™d production, only ISfr of the pullef. 

required for early growth. Just prior to ep, luou 


4S3 
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diet should be protein, but when egg production reaches its peak, the requirement 
may be as high as 18 or 19% At the end of the production cycle, it may drop to 
as low as 15% 

Anuno Acids— The laying bird’s requirements of the ammo acids are given in 
Table 30 1 

TABLE 30 1 


AMINO ACID REQUIREMENTS OF LAYERS 


Ammo Acid 

Amount in the Diet 

Arginme (%) 

08 

Glycin« (%) 


Lysine (%) 

0 5 

Methionine (%) 

0 53 

or 


Methionine (%) 

0 28 

Cystine {%) 

0 25 

Tryptophan (%) 

Oil 


Soure< t<«tloa«l R«s Council Mutnent Require- 
menu of Poultry Revleed 1S71 


When one diet is used throughout the laymg year it should contain approxi 
mately 1300 kcal of ME per lb (2860 kcal/kg) of feed and about 16% protem 
This would provide a ME/P ratio of 81 (pound basis) Because this type of feed 
mg program is not as economical as altenng the protem percentage m the ration 
as egg production changes, it has given way to phase feeding The environmental 
temperature also necessitates variations m the energy and protem content of the 
ration More practical formula recommendations are given m Table 30 2 


TABLE 30 2 


ENERGY AND PROTEIN VARIATIONS IN LAVING RATIONS 


%Egg 
Production 
(Hen day) 


Hot weather 



Cool weather 


ME 

per Lb per Kg 

% 

Protein 

M E /P (Lb) 
Ratio 

ME 

per Lb per Kg 

% 

Protem 

M E /P (Lb) 
Ratio 

80 and over 

1250 

2750 

18 

69 

1400 

3080 



70-80 

1225 

2695 

17 

72 

1375 

3025 



under 70 

1200 

2640 

16 

75 

1350 

2970 

15 

90 


Sate lUtfoiU used during moderste irestber should be between the extreme* shown xbove Msnr commer- 
cUl feed manufacturers make changes in their laying feed formulas as the weather changes 


Mineral Requirements 

Because of the high requirement of calcium for eggshell production, this mineral 
IS most important in the feedmg of laymg hens Not only does the need for cal 
cium vary wth the rate of egg production, but also wth environmental tempera 
ture Furthermore, excesses of calcium in the diet reduce the utilization of other 
nunerals and make the feed unpalatable Recent experimental evidence shows 
that eggshell quality is improved if a part of the dietary calcium is supplied by 


NUTRITIVE REQUIREMENTS FOR EGG PRODUCTION 


455 


flaked oystershell or other form of less soluble calcium carbonate Those forms 
that are slowly dissolved m the alimentary tract release their calcium mto the 
bloodstream at night, when the actual eggshell is being deposited 
Although the National Research Council gives the calcium requirement for lay- 
ing diets as 2 75%, this is certainly a bare minimum Most feed formulators pro 
vide about 3 00% dunng cool weather and 3 50% durmg hot weather More is 
needed at the end of the laymg year than at the start Rations for heavy hens 
(medium size, egg type) reqmre less calcium than those for Leghorns, as the heavy 
bird eats more feed but lays no more eggs See Table 30 3 

TABLE 30 3 


MINERAL REQUIREMENTS OF LAYING HENS 
(Moderate Weather) 


Mineral 

Leghorn 

Medium size 
(Brown shelled Eggs) 

20-40 Wk 
of Age 

40 and over 

Wk of Age 

20-40 Wk 
of Age 

40 and over 
IVkof Age 

Calcium (%) 

3 25 

3 60 

3 00 

3 25 

Phosphorus (%) 

06 

06 

06 

06 

Sodium (%) 

CL15 

0 15 

0 16 

0 16 


Trace Minerals —The requirement of the laying bird for trace minerals is very 
mdeflmte Except for manganese, natural feedstuffs seem to supply the necessary 
quantities Most layer rations mclude supplementary manganese 

Vitamin Requirements 

The dietary vitamin requirements of a laying ration are given in Table 30 4 In 
some cases the figures are not known, probably because the need is low or the 

TABLE 30 4 


VITAMIN REQUIREMENTS OF LAYING HENS 


Vitamin 

Amount per Unit 
of Feed 

per Lb per Kg 

Vitamin A activity (lU) 

1818 

4000 

Vitamin D (ICU) 

227 

600 

Vitamin E(IU) 

7 


Vitamin Ki (mg) 

? 

? 

Thiamine (mg) 

? 


Riboflavin (mg) 

1 0 

2.2 

Pantothenic acid (mg) 

1 0 

2.2 

Niacin (mg) 

4 B<"> 

to(’> 

Pyridoitine (mg) 

1 4 

3 

Biotin (mg) 



Choline (mg) 

? 


Vitamin Du (mg) 

? 

7 


luUdtra n<vm an tntaiin 

(•) tn 4U*( Uut conUlnt 0 

Souit-f >.*»lrtn*l Rm CouBtll He«}ut«in*nu of 

rouUrr K*rU*dl97l 
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particular vitamin is adequately supplied in natural feedstuffs The vitamms usu 
ally added to a laying ration include 

vitamin A pantothenic acid 

vitamin Dj cholme 

vitamin Bn niacin 

nhofiavin 



CHAPTER 31 


Nutritive Requirements for Hatching Egg Production 


j j mialitv chicks require additions of certain 

High hatchabihty and ° laying ration to produce a ration 

proteins, vitamins, and to th “ changes, breeder rations 

suitable for breeding hens. Therefore, except for a tew cnang 

are basically laying rations. 

In reabty there are two types of breedmg ^^bons. 

(1) Those for egg-type line .: , These eon^t of 

dium-size breeder Imes J e^ 

fer in size, but lay ^ the feeding method to 

quires an adjustment in tne 

compensate for the broiler breeder parents. They are 

(2) Those for meat-type tines. ^ hatching eggs; there are no “laying 

kept only for P-" “ ^ ^ Leghorn 

rations’ involved. These u .. es of chickens require not 

strains, and lay fewer eggs. ,„„thods of feed administration. See 
only special rations, but special methods of leeo aa 

Chapter 36. 

requirements of breeders 

Energy Requirements egg-type strains is identical with 

The energy requirement of the hre ^ 
diets tor egg production alone. "O high-energy rations. In such instances 

levels. Birds may be fed low-, mediu , -j — (jajiy supply of energy. The 

the bird adjusts her feed intake to P™” ^ low-energy ration. Again, how- 

hens will eat less of a h'gh'®"®'^^ ” j^jake of dieU high in energy to pro- 

ever, it may be necessary to control 

vent the breeder from getting cec-type breeders, but being bred for 

Meat-type strains are not . -gj. too heavy during the growing and 

fast growth in the broiler house they higher the energy level in the feed, the 

laying periods if the tvoe breeders produce fewer eggs, particu- 

greater the difficulty. Besides, m yp .pg^s. For these reasons the energy 
larly after they have been laying f°J .. j j than that of egg-type breeder 
content of meat-type breeder rations usually 
formulas. 

Protein Requirements nercentage of protein In the breeder ration 

As with other types of rations, the pc ^ 
must bo governed in part by the . formula would be 15 to 161t, but is 

An average protein content for a o enrironmenbU temperature, calonc 

subject to great variaUon of birds, etc. 

content of the diet, rate of egg producUon. sire oi 

Mineral Requirements r-ilcium for egg production, there 

As with the bird’s need calcium for the production of quality 

is a similar requirement in its neerJ 
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TABLE 31 1 


MINERAL REQUIREMENTS OF BREEDERS 
(Moderate Weather) 


Leghorn Medmm-size Meat type 

(WkofAge) (WkofAge) (Wk of Age) 

Mineral (20-40) (over 40) (20-40) (over 40) (20-40) (over 40) 

Calcium (%) 3 25 3 50 3 00 3 25 2 75 3 00 

Phosphorus (%) 06 06 06 06 06 06 

Sodium (%) 015 0 15 015 015 015 015 


hatching eggs The calcium, phosphorus, and sodium requirements are given in 
Table 31 1 

Vitamm Requirements 

Table 31 2 gives the vitamin requirements for hatching egg production Usually 
these are about the same as for commercial egg production except that additional 
amounts of riboflavin and pantothenic acid must be added to obtain good 
hatchabiUty 


TABLE 31 2 

VITAMIN REQUIREMENTS OF BREEOINO HENS 


Amount per Unit of Feed 
Vitamm pet Lb per Kg 


Vitamin A activity (lU) 

1818 

4000 

Vitamm D (ICU) 

227 

500 

Vitamm E (lU) 

•> 

•} 

Vitamin Kj (mg) 

t 


Ttdamine (mg) 

0 36 

0 8 

Riboflavin (mg) 

1 73 

3 8 

Pantothenic acid (mg) 

4 6 

10 

Niacin (mg) 



Pyndoxme (mg) 

2 1 

4 5 

Biotm (mg) 

0 07 

0 15 

Choline (mg) 



Vitamin (mg) 

0 0014 

0 003 


Note lUlicUedtlfuicsaretenUUve 
(*) In diet that «onUliu01&%ti7Ptopban 

Sou«e National Rea CouncU, Nuincnt RequizemraU of Poulizr 


FEED REQUIREMENTS OF BREEDING MALES 
The nutntional requirements of breeding males center around mamtenance and 
body growth Theoretically, a ration for males should contain less of those feed 
components necessary for egg production and hatchabihty in the breeding hen 
diet However, males must be kept m the same pen as the females and it is impos 
sible to provide separate diets for the cockerels and pullets Therefore, the males 
must get the same ration as the females, even though it is obvious that the males 
are not gettmg full utilization of the feed they eat 




CHAPTER 32 


Analysis of Feedstuffs 


In order to formulate poultry rations it is necessary to have tables showing the 
analysis of the various feedstuffs. These values are necessary to build formulas 
that are properly balanced for the type and age of bird involved, and for the en- 
vironment under which it is kept. However, the ability to calculate a proper diet 
is the result of long experience and training in the field of poultry nutrition. 
There are many combinations of feedstuffs that would provide calculated require- 
ments for gro%vth and reproduction, yet would not be good diets. Many of the 
feedstuffs would have deleterious effects when given at percentages greater than 
the optimum— they would be unpalatable, toxic, or othenvise impractical. 

But once the specified amounts of a feedstuff are included in a formula, the 
analysis tables do provide a basis for determining whether the minimum nutritive 
requirements for protein, fats, minerals, vitamins, etc., have been met. 

An analysis of the more common feedstuffs used in poultry nutrition work is 
given in Tables 32.1 and 32.2. Most tables of this type are subject to some vari- 
ability, since researchers use different methods for arriving at the figiures. 
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CHAPTEn 33 


Poultry Rations 


There are definite bas:c components of a poultry feed Within each component 
several different feedstuffs may be used to satisfy the nutritive requirements For 
example, the carbohydrate portion of the diet might be made up of one of the 
following 
com, 

com and milo, 
com and oats, 
milo and barley, 
etc 

Basic Components of a Ration 

(1) Carbohydrates This includes the cereal grains and other high 

carbohydrate ingredients Carbohydrate sources make up the largest 
segment of the ration 

(2) Fats Supplementary fats are often added to build high-energy diets 

(3) Mill byproducts Byproducts from the milling of wheat, nee, and 

com are included m this list 

(4) Green leafy material Dried alfalfa products or those produced from 

green grasses and other plants 

(5) Vegetable protein Meals produced from soybeans, cottonseed, pea 

nuts, etc , fall m this group to make it the second largest portion of 
the formula 

(6) Fish and animal protein This group mcludes fish meals, meat scrap, 

etc Although grouped together, fish and animal sources must be 
considered separately 

(7) Ammo acid supplements A great many mixtures of natural feedstuffs 

are deficient in one or more ammo acids, and supplementation must 
be made 

(8) Major minerals These are sources of calcium and phosphorus 

(9) Trace minerals Manganese, iron, copper, zme, etc , are included m 

this list 

(10) Antibiotic supplement Cerlam rations, such as those used for broiler 

feedmg, mclude a small amount of an antibiotic as a growth stimu 
lator Such antibiotics are not to be confused with those used for 
medicinal purposes 

(11) UGF factor Wlien maxunura growth is needed, the ration should con 

tain a source or sources of the UGF factor 

(12) Vitamins These r*’e supplementary vitamm concentrates 

(13) Antioxidants To prevent rancidity and destruction of certain feed 

components by oxidation, antioxidants are added to many feed 
mixtures 

(14) Medicaments and drugs Coccidiostats and other drugs are mcorpo 

rated m many feed formulas 
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(15) Other: These include supplementary sources of xanthophylls, hoi' 
mones, enzymes, pellet binders, flavors, and several other items. 
They are used only under certain conditions. 

The above list gives the major feed segments under which practically all feed- 
stuffs may be classified. There are about 40 dietary nutrients in a ration, and 
most poultry feeds should contain 20 to 25 ingredients to supply the minimum 
nutritional needs of the chicken. 

Basis for Formulation 

The units of measure used in feed formulation have been given in Chapter 28. 
The requirement of each nutritional item is usually computed as a number of 
units per pound or per kilo or percent of the feed mixture. To be more practical, 
however, rations are computed on the basis of the number of units or percent per 
ton (2000 lb) of feed, this being the amount in a “batch” of feed when produced 
in a feed manufacturing plant. 

Nutrient Requirement Based on Feed Energy 
The energy content of the ration will govern the chicken’s daily feed consump- 
tion. The amount of each of the other nutrients in the ration must be related to 
the feed’s caloric content. This recommendation is based on the premise that the 
bird has a daily requirement of each nutritional factor; when there is a variation in 
feed consumption as a result of dietary changes in the caloric value of the ration 
or environmental or other factors, causing the bird to eat more or less feed, an ad- 
justment must be made in the nonenergy portion of the diet. To follow this rule 
explicitly would entail the devotion of countless hours to formula changes. Nor- 
mally, such changes in the ration are made only when there is a major need for 
alteration. 

Dietary Requirements per 1000 Kilocalories of ME 
Some nutritional scientists compute the makeup of a ration on the basis of 
1000 kilocalories of metabolizable energy, because these figures should remain 
relatively constant regardless of the caloric value of the formula. But this is not 
entirely true, and the system is subject to controversy. As an example of an error 
arising when this procedure is used, it is known that the daily calcium require- 
ment of the laying bird is laigely determined by the rate of egg production rather 
than by her caloric intake. Regardless of the ME values of the ration, the daily 
calcium needs of the bird are practically constant, to provide for the deposition 
of eggshell material. 

High-energy Rations More Efficient 

Normally, high-energy rations are more efficient and more economical than low- 
energy feeds. But the terms involving energy levels are not definite; a high-energy 
diet for broilers would have a higher ME value than a high-energy ration for 
young, replacement egg-type strmns of chicks. Table 33.1 shows an average 
relationship. 

Note: The figures in Table 33.1 are average, but there are many factors in 
the chicken house that determine the caloric values of a poultry ration. 
Temperature, phase feeding, body weight, stress, etc., have a definite 
bearing. Many birds arc kept on a program of controlling their feed intake 
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TABLE 331 

CALORIC RELATIONSHIP BETWEEN HIGH MEDIUM , AND 
LOW ENERGY RATIONS 


Approximate Kilocalories of ME per Unit of Ration 


Type of Ration 

High energy 
per Kg per Lb 

Medium energy 
per Kg per Lb 

Low energy 
per Kg per Lb 

Chick starting 

2970 

13S0 

2860 

1300 

2750 

1250 

Broiler starting 

3190 

1450 

3135 

1425 

3080 

1400 

Broiler finishing 

3410 

1550 

3300 

1500 

3190 

1450 

Growing 

2970 

1350 

2805 

1275 

2695 

1225 

Egg type laying 

2970 

1350 

2904 

1320 

2838 

1290 

Meat type laying 

2904 

1320 

2772 

1260 

2640 

1200 


SO that their body weight can be more carefully regulated This program 
necessitates changes in the feed formula 

Riase Feeding 

The use of phase feeding during egg production, whereby the protem percentage 
IS lowered during the last one half to two thirds of the laying year, has an eco 
nonuc significance Such rations usually call for a reduction of about 3% m their 
protein content 

Concentrates 

Many poultrymen either have their own feed mills or have access to commercial 
mills Such poultrymen may wish to use some locally available cereal grains or 
soybean oil meal, but do not wish to get involved wth the ptocessmg of the in 
gredients necessary for the entire formula The alternative m this case is to pur 
chase a concentrate composed of all ingredients not secured locally Many types 
of these concentrates are available, and they are usually formulated so that the 
final mixture is identical with the basic ration 

Premixes 

To facilitate mixing of trace ingredients such as minerals, vitamins, etc , the feed 
manufacturer will prepare at least mineral and vitamin premixes A filler is added 
to give the mixture more volume to aid m better dispersion of the trace ingredients 
throughout the final feed mix There must be a balanced premix for each type of 
ration manufactured, ejg , starting, growmg, breedmg, etc Many such premixes 
are commercially available Vitamins and minerals should not be placed m a single 
premix, use two separate ones for each type of feed mix 

EXAMPLES OF FEED FORMULAS 

It is impossible to present the hundreds of possibilities for feed formulas Only 
one example of each type is given each is rather basic and represents a starting 
point for formulating similar rations %nth other ingredients 
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Starting, Growing, and Breeding Rations 
Table 33.2 lists four rations along with their calculated analysis; 

(1) Chick Starting: To be used for egg and meat-type laying strains from 

one day of age through the fifth week (35 days). 

(2) Chick Growing: This is a pullet-growing ration to be used from the 

beginning of the sixth week (36 days) until egg production starts. 

(3) Breeding: Two rations are given: 

(a) For 3V2 to 5-lb (1.6 to 2.3-kg) egg-type lines, including Leghorn 
and medium-size layers producing brown-shelled eggs. 

TABLE 33 2 

STARTING, GROWING. AND BREEDING RATIONS* 


Ground yellow corn (2,3)* 

Wheat middlings 

DDGS or equivalent (I)*** 

Alfalfa meal (17%) (100,000 A/lb) 
Soybean meal (dehulled) 

Fish meal, henmg (65%) (4,6) '' 

Meat and bone med (47%) (S) 

Diealcium phosphate (6) 

Ground limestone, low magnesium (7) 
dl Methionine 
Yellow grease (16) 

Iodized salt 
Antibiotic supplement 
Antioxidant 
Coccidiostat 
Zinc (grams) (17) 

Manganese (grams) (11) 

Vitamin supplements (12) 

VitammA (USP units) 

Vitamin Ds (ICU) 

Vitamin E (lU) 

Vitamin Bu (mg) 

Riboflavin (mg) 

Calcium pantothenate (mg) 
Choline chloride (mg) 

Nlacm (mg) 

Totals (lb) (21) 


Caleulattd Analystj (SS) 

Mctaboluable energy Cal/Sb 

Protcm % 

Lysme % 

Methionine % 

Methionine + cystine % 

Fat % 

Fiber % 

Calcium % 

Total phosphorus % 

Available phosphorus (13) % 

Vitamins (units or mg/Ib) 

Vitamin A activity USPunits/lb 

VlUmln D ICU/lb 

Rlboflarin mg 

Pantothenic acid mg 

Choline mg 

Niacin mg 


*< ) t*« (ootAMes. 

•• 8«e !♦ ... 

••* C«»m dUUUen frstas with 
So«»c«i H#w Cwet haw*. 


Starter 

Grower* • 

3V4-5 Lb 

6-S Lb 

1,247 

1,338 

1,281 

1,333 

100 

300 

— 

100 

50 

— 

50 

50 

SO 

50 

50 

50 

398 

206 

301 

185 

60 

— 

50 

75 

49 

60 

50 

50 

10 

10 

7 

2 

19 

19 

141 

128 

— 

— 

05 

» 

20 

20 

63 

20 

7 

7 

7 

7 

(8) 

— 

— 

— 

(9) 

(9) 

(9) 

(9) 

(10) 

(10) 


— 



16 

16 

52 

52 

52 

52 

1 000.000 

1.000.000 

4,000,000 

4,000,000 

1,000,000 

1,000,000 

2,000,000 

2,000,000 

— 

— 

2,000 

2,000 

6 

6 

6 

6 

1,500 

1.600 

3,000 

3,000 

3.000 

3,000 

6,000 

6,000 

160.000 

42.000 

224,000 

140,000 

10.000 

10.000 

20.000 

20.000 

2.000 

2,000 

2,000 5 

2,000 

1,350 

1,340 

1,350 

1,315 

20 00 

IS 00 

17 00 

16 00 

1 02 

0 63 

0 85 

0 77 

0 34 

0 25 

0 33 

0 30 

0 65 

0 48 

059 

0 55 

4 59 

4 73 

6 52 

4 84 

3 00 

3 42 

2 54 

2.63 

0 92 

0 63 

3 00 

2.76 

0 65 

0 63 

055 

0 65 

040 

035 

0 48 

0 47 

4,410 

4.520 

6,950 

6.010 

500 

500 

l.OOO 

1,000 

1 92 

2 75 

255 

2.62 

5 22 

50S 

6 99 

607 

600 

400 

500 

500 

29 17 

22 02 

20Ji5 

23 61 




168 COMMERCIAL CHICKEN PRODUCTTION MANUAL 

(b) For 5 to 8-lb (2.3 to 3.6-kg) meat-type lines to be used for birds 
producing hatching eggs. 

. ... »•> -» “ - 

follows: 

a) Rations for hens kept in cages 

(a) Leghorns, SVi to 5 lb (1.6 to 2.3 kg) 

(b) Medium-size, 5 to 7 lb (2.3 to 3.2 kg) 

(21 Rations for hens kept on a (itfered floor 

(a) Leghorns, S'/j to 5 lb (1.6 to 2.3 kg) 

(b) Medium-size, 5 to 7 lb (2.3 to 3.2 kg) 


EGQ TYPE LAYING ftATlONS* 
Cagfd Bird* 
3*A-5 Lb 5-7 


Ground yellow corn (2,3)* 

Wheat middling! 

DDGS or equrT»lenl(l)** 

Alfalfa meal (17%) (100.000 AHb) 

Soybean meal (dehulled) 

Fuh meal, bemng (68%) (4.8) 

Meat and bone meal (47%) (8) 

Dicidcium phoaphate (6) 

Ground luncstonc, low magneaium (7) 
dl Methionine 
Yellow greaae (16) 

Iodized aalt 
Antioxidant 
Zinc (grama) (17) 

Manganeae (gmoa) (11) 

Vit ami n fupplement! (12) 

ViUmmA 
Vitamin Dj 
Vitamin B|3 

KiboflaTU (“8) 

Calcium pantothenate (mg) 

Choline chloride (mg) 

Niacin (mg) 

Totala(lb) (21) 

Calculated Analysu (25) 

MeUbolizable energy 

Protein * 

Lyame 

Methionine " 

Methionine ♦ cyatine » 

F.l I 

Fiber ^ 

Calcium „ 

Total phoaphorua ® 

Atailable phoaphorua (13) * 

"“X.r“’usp^™w.^ 

v.uomu lumib 

RiboflaTin 

^ntothesic acid mg 

Choline chloride mg 

Niacin 


Floor Birda 

3V4-5 Lb 5-7 Lb 

1,344 1.311 
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No endeavor is made to provide formulas for other types of laying rations. 
These would mclude high- and low-energy rations, those used for phase feeding, 
those for environmental temperature changes, and high-calcium diets. Many of 
these are detailed in Chapter 35. 

Broiler Rations 

Two typical broiler rations are given in Table 33.4: 

(1) Broiler Starter. This ration is to be used until the broiler chicks are five 

weeks (35 days) of age 

(2) Broiler Finisher The Finisher should be fed beginning with the sixth 

week (36 days). 

Footnotes for Tables 33.2, 33.3, and 33.4 
Formulas given in the above mentioned tables are necessarily abbreviated and in 
many instances there is a choice of ingredients or other substitutions These are 
itemized as follows 

(1) Wherever substitutions are made m the rations, the total nutnent con- 

tent should be adjusted to meet established requirements 

(2) From 200 to 400 lb of coarsely ground wheat or yellow hominy may 

be used to replace an equal amount of com If wheat is used, add 
200,000 lU of vitamin A for each 100 lb of corn removed 

(3) There is usually some loss of provitamin A activity in com and alfalfa 

dunng storage. If stored ingredients are used, it may be advisable to 
mcrease the added vitamin A level of the ration by 1,000 or 2,000 lU 
per Ib, This can be accomplished by increasing the recommended 
supplement by 2,000,000 or 4,000,000 lU per ton (2,000 lb) of feed. 

(4) If a high salt fish meal is used, omit from the added salt an amount 

equal to that supplied by the fish meal 

(5) Poultry by-product meal may be substituted for all the meat and bone 

scrap and up to 50% of the fish meal Correct for calcium and phos- 
phorus loss due to the substitution of poultry by-product meal. 

(6) Based on an 18 5% phosphorus product Steamed bone meal or de- 

fluonnated rock phosphate may replace the dicalcmm phosphate on 
a phosphorus basis. 

(7) Based on 35% calcium limestone. 

(8) An antibiotic may be used in these rations at the level recommended 

by the manufacturer. 

(9) l,2-dihydro-6-ethoxy-2,2,4-tnmcthylqumohne (cthoxyqum) or butyl- 

ated hydroxy toluene (BHT)arc antioxidants used in the chick starter 
and broiler ration, and cthoxyqum m the breeder ration, at tlie 
0 0125% level to help prevent destruction of the fat-soluble vitamins 
If desired, cither may also be added at the 0 0125% level (0.25 Ib per 
ton). 

(10) A coccidiostat or anlihistomonal may be used m these rations as re- 

quired, at levels recommended by the manufacturer. 

(11) Tins amount of manganese will be furnished by 0.5 lb of manganese 

sulfate or 0.21 lb of manganous oxide (70% feeding grade). An 
equivalent amount of manganese may be added from other accept- 
able sources 
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TABLE 33 4 
BROiLCff RATIONS* 


Ingredient 


Ground yellow corn (3)* 

Alfalfa meal (20%) (200,000 A/lb) 
Soybean meal (dehulled) 

Corn gluten meal (60%) 

Fish meal, herring (65%) (4,5) 
Dicalcium phosphate (6) 

Ground limestone, tow m^nesium (7) 

Yellow grease 

Iodized salt 

Antibiotic supplement 

Antioxidant 

Coccidiostat 

Zinc (grams) (24) 

hlanganese (grams) (15) 

Organic arsenical supplement (19) 
Vitamin supplements (12) 

Vitamin A (USP units) 

ViUminDj (ICU) 

Vitamin K (20) (mg) 

Vitamin Bi 3 (mg) 

Ribonavin (mg) 

Calcium pantothenate (mg) 

Choline chloride (mg) 

Niacin (mg) 


Totals (lb) (21) 


Calcutated Analy$tt (25) 
Metabolizable energy 

Cal/tb 

Protein 

% 

Lysine 

% 

Methionine 

% 

Methionine + cystine 

% 

Fat 

% 

Fiber 

% 

Calcium 

% 

Total phosphorus 

% 

Available phosphorus (13) 

% 

Vitamins (units or mg/lb) 



Vitamin A activity USP uniia^Jb 
Vitamin D ICU/lb 


Riboflavin mg 

Pantothenic acid rog 

Choline mg 

Niacin mg 

Xantbophyll mg 


) Sn lootaotet. 

Source Kew EagU°4 CoUece Coni Board 


Starter (18) Finisher (18) 


1,130 

1,250 

— 

25 

561 

390 

50 

80 

115 

100 

18 

19 

23 

20 

95 

109 

8 

7 

(8) 

(8) 

(9) 

(9) 

(10) 

(10) 

30 

30 

75 

75 

0 1 

0 1 

4.000.000 

4,000,000 

1.000,000 

1,000,000 

1,000 

2,000 

12 

12 

3,000 

3,000 

5,000 

5,000 

480,000 

660,000 

20 000 

20.000 

2,000 1 

2,000 1 

1,460 

1,500 

24 00 

21 00 

1 36 

1 10 

0 45 

0 42 

0 81 

0 74 

7 76 

8 61 

1 91 

2 05 

0 85 

0 80 

0 63 

0 59 

040 

0 38 

3,800 

6,120 

500 

500 

2 50 

2 53 

5 87 

5 70 

800 

800 

23 93 

21 75 

9 66 

14 52 


(12) Caution should be used when high potency vitamin mixes are mvolved 
It IS recommended that 10 lb be the mmimum amount of any item 
added to a ton of feed to insure proper mixmg Thus, high potency 
vitamm, mineral, or drug mixes should be premtxed with a earner 
(such as com m^) to such a dilution that 10 lb of the final mix will 
be added for each ton of feed mixed Mmerals and vitamins should 
not be premixed together 
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(13) Available phosphorus has been taken as 30% of total phosphorus from 

plant sources for chicks, and 75% of total phosphorus from plant 
sources for adult birds. Phosphorus from other than plant sources 
is considered to be 100% utilized. 

(14) For those wanting a restricted feeding program, feed the grower 80% 

or less of the amount normally consumed. 

(15) This amount of manganese will be furnished by 0.7 lb of manganese 

sulfate or 0.3 Ib of manganous oxide (70% feeding grade). An equiv- 
alent amount of manganese may be added from other acceptable 
sources. 

(16) Where maintaining body weight in layers is a problem, increase the fat 

by 1 or 2% during winter months by replacing an equal amount of 
cereal grains to provide a higher energy level. 

(17) Approximately this amount of zinc will be furnished by 29 gm of zinc 

carbonate or 20 gm of zinc oxide. An equivalent amount of zinc 
may be used from other acceptable sources. 

(18) To be fed as all-mash rations. Peed the starting ration until the birds 

are 35 days old. 

(19) Based on 3-nitro-4-hydroxyphenylarsonic acid at a level of 45 gm 

(0,1 lb) per ton (2,000 lb). Other compounds that may be used at a 
level recommended by the manufacturer are sodium arsenilate or 
arsenilic acid. 

(20) Based on menadione. Other compounds supplying equivalent levels of 

vitamin K may be used. 

(21) If an even 2,000 lb is desired, adjust by removing or adding ground 

yellow com. 

(22) May be fed with grain after 20 weeks. 

(23) This amount of manganese will be furnished by approximately 0.3 lb 

of manganese sulfate or 0.13 lb of manganous oxide (70% feeding 
grade). An equivalent amount of manganese may be added from 
other acceptable sources, 

(24) This amount of zinc will be furnished by approximately 53 gm of zinc 

carbonate or 37 gm of zinc oxide. An equivalent amount of zinc 
may be added from other acceptable sources. 

(25) Any discrepancies in calculated analysis that occur in the decimal part 

of the figures are due to rounding errors built in by the computer 
used in the calculations. 

Veo' imporiant: The Food and Drug Administration of the U.S. Depart- 
ment of Health, Education and Welfare and other governmental bodies 
around the world have published a series of regulations concerning the 
addition of odditines, such as arsenicals, antibiotics, coccidiostats, hor- 
mones, and other drugs, to animal feeds. For information concerning 
the use of any additive, consult the supplier of the additive in question. 
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Feeding Egg -Type Growing Pullets 


This chapter deals with egg type pullets, the feeding of meat type birds is covered 
in Chapter 36 The period involv^ is from the time the chicks are one day of age 
until they reach sexual matunty, which is approximately 21 weeks of age 
Growing and developing a good pullet is one of the most important items in the 
operation of a poultry farm Undoubtedly, the quality of the bird at the time her 
production cycle begins will greatly determme how profitable she will be during 
her penod of lay Therefore, special emphasis must be placed on feeding the 
growing bird so that she may develop into a healthy, productive mdmdual 
Mistakes made during the growing phase cannot be corrected during the laying 
cycle 

V/hat does feed management involve^ There must be not only well balanced 
growing rations, but also a program of feed allocation that will produce a 
pullet wth optimum wei^t and matunty at the lowest possible cost 
How best to feed the ration is as important as correct feed formulation 
However, proper feed management rests with the judgment of the poultry 
producer His ability to make changes in his feedmg procedure according 
to fluctuations in temperature, body weight of the bird, matunty, and a 
vast assortment of other vanable conditions will determine how well he 
can grow a pullet 

Factors Affectmg Pullet Development 

There are several factors of importance m pullet development But the major 
rule that applies is m two parts, and each part is extremely important Each group 
of e^ type pullets must reach sexual matunty (first egg) 

(1) at the correct weight for that particular strain, 

(2) at an age that is optimum to produce eggs economically dunng her 

laying year 

From a feeding standpoint, the following have a bearing on this rule 

(1) Genetics The size (weight) of a stram of layers at sexual matunty is a 

denvation of genetics Although there is little evidence that the basic 
feed formula need be altered accordmg to the strain mvolved, feed 
management during the gro\vmg penod is important so that the birds 
may reach their desired weight when they lay their first eggs 

(2) Season of hatch Tivo problems that confront the poultryman when 

chicks are started at different months of the year, with only normal 
daylight and full feeding, are as follows, and are shown in Table 34 1 

(a) Those pullets raised dunngdecreasingli^t days reached sexual 

matunty at an older age 

(b) The younger the bird at sexual matunty, the smaller her egg 

size 

These normal vanations m flock behavior must be corrected m order 
to secure profitable laying house performance 

(3) Light stimulation Table 34 1 clearly indicates the importance of having 
‘ a h^t-control program dunng the growing penod Feed control 
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TABLE 34.1 

EFFECT OF DATE OF HATCH ON AGE AT SEXUAL MATURITY 
AND EGG SIZE 


Days to 

Month 25% Egg % Large Eggs _ 

Hatched Production (12 Months Production) 


87.1 

86.5 

89.0 

93.1 

94.1 
93.8 

86.4 

93.6 

93.4 

80.2 

78.5 
72.3 


Source: Skoglund, Unlv. of DeUwaie. 


January 

164 

February 

172 

March 

184 

April 

187 

May 

189 

June 

195 

July 

190 

August 

202 

September 

200 

October 

179 

November 

150 

December 

147 


% Eggs under 
22 Oz per Doz 


10.6 

10.6 

7.9 

4.8 

3.9 
3.7 

8.9 
4.1 
4.1 

14.3 

16.6 

22.6 


(restriction! also will delay the onset of egg production, but ite effects 
£e mXroturcronly ^vith flocks maturing in open-s.ded houses 

during days of decreasing light-day length. . -tape- 

«> Mr£-ri.2H= S 

(5) Management practices; Many birds are to be raised 

2 bir“ c" ■: Zs than on the floor, their daily energy 
To delay the onset of egg production, a vast 

“onrh" reading ~ 

-S o;;;ermust h; subjected to controlled 

(7) F^fmLgement: full-^^. -ch^tjmn^of layem^^^^^^^ 

ability to grow at a certain be optimum. Only 

certain body size. But the inh ,^11 the best mature 

by careful feed b t^bird^has some control over her 

weight be attained. ^ a'ds this mechanism is far from 

caloric intake to meet her • environmental s-ariations. 

perfect. She cannot compensate for 

stresses, etc., with which she com according to her 

feeding vs. restricted feeding. of controlling the caloric 

bred-in ability, there must be some m 

intake. There arc three major meUioas. 

(a) controlling the feed intake. 
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(b) mcreasuig or decreasing the amount of fiber m the diet, thereby 

altering the caloric intake, 

(c) regulating the amount of time that the birds have access to feed 

each day (so-called “Limited Time Feedmg,” which seems less 
practical for growing birds than for laying pullets) 

FEEDING THE FIRST FIVE WEEKS 

During the first five weeks of the life of the chick, a well balanced chick starter 
should be self fed In some instances, the starter is fed for 7 or 8 weeks, but any 
period longer than 5 weeks usually is uneconomical However, when the grower 
ration has a low protein percentage, it may be advisable to feed the starter for a 
period longer than five weeks 

Composition of the Starter Formula 

The starter is a complete feed, and under most conditions should contam the 
following 


Protem (%) 

20 

Fat (%) 

4-5 

Metabolizable energy (kcal/lb) 

1318 

Metabolizable energy (kcal/kg) 

2900 

Fiber (%) 

3-4 

Calcium {%) 

09 

Phosphorus (%) 

06 


Medicaments The most common medicament for a chick starter is a 
coccidiostat It must be added at a rate that ivill completely suppress 
multiplication of the parasite The only alternative is to use a program of 
coccidiosis vaccination See Chapter 41 On occasion, other chemicals to 
prevent the incidence of disease or stress are added to the starter diet on a 
regular basis 

Form of Feed 

Mash or crumbles may be used for starter rations Crumbles should not be too 
coarse, the larger the size the more difficult it is for chicks to eat them the first 
few days Any mash form of feed should be of medium coarseness Wlien the tex 
ture IS too fine, the feed becomes difficult toeat and chicks do not relish it as well 

Growth During First F» e Weeks 

When based on the percentage mcrease over the weight of the previous week, the 
most rapid gams are made when the chick is young As the chick grows older, 
the weekly increments of weight become materially less, as shown m Table 34^ 

Feed Consumption and Feed Comersion 
Feed consumption dunng the first 5 to 8 weeks will vary according to the strain 
of birds, the energy content of the ration, room temperature, and a^ast number 
of other conditions Guidelmes for averages mvolvmg all variables are shown m 
Table 34 3 Figures are for chicks on a self feedmg program Increases m weekly 
feed consumption and feed con% ersion are obvious 
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TABLE 34^ 


INCREASES IN WEEKLY WEIGHT THROUGH 
EIGHT WEEKS 


Age 

Percent Increase in Weight 
Over Previous Week 

Wk 

Days 

Leghorn 

PuIleU 

Medium-size 

Pullets* 

1 

7 

90 

95 

2 

14 

60 

68 

3 

21 

41 

48 


28 

33 

32 

5 

35 

20 

26 

6 

42 

20 

20 

7 

49 

19 

19 

8 

56 

19 

18 


•Producing bro^vn-shelled eggs. 


Feedir® Problems , 

If the starter ration is adequate and the feed is seif-fed, no nutatmoal d^.^ 
should be encountered with a heaithy flock the first ew wee s. intake 

consumption is important. Many management factors influence he m^k®- 
Water consumption during this period is important. Stresses should avo'ded. 
Provide adequate floor space and correct brooding temperatures. See Chapter 13. 

FEEDING FROM FIVE TO TIVENTY WEEKS 

This is a critical period in the development of an egg-type pullet, for how well 
ims IS a criti^ pen . beanng on her producbvity during her laying 

she IS grown will have an unportanc oearmg on iic* ^ ,evual 

period. A pullet must develop at a rate appropriate for her strain and reach sexual 

m^urity at an opportune phase are vastly different from 

The nutritional requuements dunng the growing puast J' involves the 

those during the starting period. However, the primary difference involves the 


TABLE 340 


FEED CONSUMPTION AND FEED CONVERSION DURING STARTINO PERIOD 


Mcd1um*«ire* 


Week 

Feed Consumption 
for Week 

Lb Kc 

Feed Conversion 
for Week 

Feed Consumption 
for Week 

Lb Kc 

Feed Conversion 
for Week 

1 

2 

3 

4 

5 

G 

8** 

0.20 

0.28 

0.38 

0.47 

0.66 

0.59 

0.60 

0.63 

0.09 

0.13 

0.17 

0.21 

0.25 

0.27 

0.28 

0.29 

2.33 

2.90 

3.13 

3.70 

3.93 

3.53 

3.15 

0.25 

0.39 

0.43 

O.CX 

0.64 

0.67 

0.70 

0.74 

0.11 

0.18 

0.20 

0.28 

0.29 

0.30 

0.32 

0.34 

2.30 

2.80 

3.05 

3.10 

3.19 

2.91 

2.70 


• Laying brown-ili*UKl Wt*- 
•• Mtttl lead raetricUoiu 
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amount of protein in the growing ration Compared with the starting ration, pro 
tein must be reduced matenally , not only to justify the bird’s requirement, but to 
produce a pullet at the lowest cost possible 

Dietary Enei^ for Growing Pullets 

The amount of eneigy in the starting and growing rations should be the same 
about 1318 kcal of M E per lb (2900 kcal/kg) of ration However, this type of 
growing diet wll not prove optimum under all conditions A problem often arises 
during hot weather because the birds will not eat enou^ feM, body weights are 
low Dunng cold weather they eat too much, birds gam weight too rapidly 

Dietary Protem for Growii^ Pullets 

The amoimt of protein in the ration for the growing pullet should be reduced 
as her body weight mcreases This is necessarily brought about because the daily 
protein requirement of the growing bird is relatively constant But because she is 
eating more feed each day, her daily protein intake w ould increase if the percent 
age m the ration were not reduced Any protein that was consumed above her 
daily requirement would do the bird no good, and would certainly add to the cost 
of matunng the pullet 

The growing bird’s requirement for protein is better indicated by her bodj 
weight than by her age, as shoivn later Normally, the total protein in the ration 
^ould be reduced by about 1% per week after the fifth week until it is 13% This 
pomt IS reached when the birds are about 14 weeks of age However, weekly ad 
justments are impractical Usually changes are made but twice dunng the growing 
period (1st penod) 6 to 14 weeks, and (2nd period) 14 to 20 weeks On occasion 
the growing penod may be divided mto three phases But regardless of the break 
down, there also are additional necessary formula adjustments due to environ 
mental temperatures and other factors 

Phase Feedmg to Egg type Pullets 

Although the mmimum protein percentages m the growmg ration have been 
by the Nations) Rosesrcb Coiuial ss 1G% iietwwn ttn-e and 14 
and 12% thereafter, these figures are somewhat low under field conditions where 
birds axe subjected to stresses of varying kmds Most producers of pullets prefer 
not to drop below 13% protem m the diet dunng the last growmg phase At the 
present time the most practical diets under commercial conditions appear to be 
those outlined in Table 34 4 

Requirements of a Single Growmg Ration 
^^Tiere one growmg ration is used from 5 weeks to 21 weeks of age, it should 
contain 

ME (kcal/lb) 1318 

ME (kcal/kg) 2900 

Protem (%) 15 

M E /P ratio (lb) 88 

Energy and Protein as They Affect Growth 
To show the variations encountered when the dietary energy and protem are 
altered and full fed to growing Le^om pullets, an expenment is presented w 
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• TABLE 34.4 


PHASE FEEDING RATION REQUIREMENTS DURING GROWING 
(For egg-type pullets) 



Two-phase System 


Three-phase System 

Item 

5-14 Wk 

14-20 Wk 

5-12 Wk 12-16 Wk 

16-20 Wk 

M.E. (kcal/Ib) 

Af.E. (kcal/kg) 

Protein (%) 

M.E./P ratio (lb) 

Kcal M.E. per gram 
of protein 

1318 

2900 

17 

78 

17 

1318 

2900 

13 

101 

22 

1318 

2900 

17 

78 

17 

1318 

2900 

15 

88 

19 

1318 

2900 

13 

101 

22 


Table 34.5. It is obvious from a study of this table that: 

(1) increasing the protein in the diet increased the body weight at maturity, 

(5) when the ^^‘^®/dfeVhiCTS slightly: 

(6) whefbotrSietergy Z the protein were increased in the growing 

,.s:s rsrrrsri «• — “» 

first egg slightly. 


TABLE 345 


PROTEIN AND ENERGY 


requirements of LEGHORN 
(Full-fed) 


GROWING PULLETS 


Energy per gody 

Protein Found Weight 

Ti!-* » T? M T. ♦ lit 21 W) 


Diet 

% 

P.E. 

Kcal 

M.E.* 

Kcal 

at 21 Wk 
Lb 

9 

700 

959 

2.55 

12 

700 

959 

2.70 

16 

700 

959 

" 2.76 

9 

940 

1288 

2.14 

12 

940 

1288 

2.73 

16 

940 

1288 

2.94 

20 

940 

1288 

3.01 

25 

940 

1288 

2.95 

IG 

1180 

1616 

2,93 

20 

1180 

1616 

2,98 


Total Feed 
Consumed 
per Pullet 
Lb 

18.5 

18.2 
16.4 

11.0 

12.6 

12.3 

12.1 

12.1 
10.9 
lO.C 


Age at 
First Egg 
Days 

174 

169 

167 

179 

165 
164 
161 
160 

166 
ICO 


Hen-day Egg 
Production 
% 

65^4 

66.9 
65.6 

64.9 

67.4 
67.2 
CC.l 

66.1 

66.4 
CS 4 


First Egg 
Weight 
Gm 

47.8 

47.6 

46.0 
47.3 

47.7 
47.2 

47.8 

46.1 
47.6 
48.0 


‘PtUmtird 
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The data m this table are quite indicative of results when rations varying in pro- 
tein and energy are self-fed. Within certain confines of dietary energy, the bird 
has the ability to regulate its feed consumption. For example, there were three 
diets containing 16% protein with 700, 940, and 1180 kca! of P.E. per pound of 
ration, respectively. The total number of kilocalories of P.E. consumed by the 
three pens are shown as follows: 


Protein in 
Diet 
(%) 

Kcal P.E. per 
Pound of Ration 

Total Feed Consumed 
per Pullet (Lb) 

Total Kcal 

P.E. Consumed 
per Pullet 

16 

700 

16 4 

11,480 

16 


12 3 

11,562 

16 

1180 

10 9 

12,862 


ATTAINING OPTBIUM MATURE BODY WEIGHT 
The importance of correct body weight dunng the growing penod cannot be 
stressed too hi^ly. Changes must be made m the feedmg program, and often m 
the ration, so that the pullet will mature not only at an optimum body weight, 
but at an optimum age Although a reduction m the feed intake will delay the on- 
set of egg production, it is better to think of the feedmg program as one to mam* 
tarn growing body weight, while the lightmg program is to be used to delay sexual 
maturity. However, under practical field conditions both programs run concur- 
rently, and each has an effect. 

Optimum Mature Weight 

The weight of the sexually mature egg type pullet vanes with the strain of bird 
Added to this is the variability of individual birds wlhin the flock, some mature 
earlier than others, some attain heavier weights As with all chickens, flock aver 
sges must he used m Seedmg snd easy that 

most strains of Leghorns wiU reach sexual maturity when about 21 weeks of age 
and will weigh about 3 lb (1 36 kg) Medium size pullets for the production of 

TABLE 34 6 

EXt>ECTED EPFCCT OF WEATHER ANO LIGHT DAT 
ON BODY WEIGHT AT SEXUAL MATURITY 

(Full fed) 


Body Weight at Sexual Maturity 


Weather Light Day Leghoma Medium size 

Lb Kg Lb Kg 


Average 

Average, all conditions 

3 00 

1 36 

4 00 

1 81 

Cold 

Average 

3 25 

1 47 

4 25 

1 93 

Hot 

Average 

2 75 

1 25 

3 76 

1 70 

Average 

Decreasing 

(In season flocks) 

3 25 

1 47 

4 25 

193 

Average 

Increasing 

(Out of season flocks) 

2 75 

1 25 

3 75 

1 70 
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brown-shelled eggs will mature at the same age, with a weight of approximately 
4 lb (1 81 kg). However, these optimums are not always reached If the growmg 
pullets are self-fed, some variations expected are shown in Table 34 6 
The variations in expected body weight at sexual maturity, as shown in 
Table 34 6, must be corrected if maximum productivity in the laying house is to 
be attamed. The most satisfactory method is to regulate the feed intake according 
to the week-by-week weight of the growing birds When they Me too heavy, feed 
mtake should be reduced, when too light, the feed aUocation should be “^creased. 
Dunng some growmg seasons, the air temperature and the length of the light day 
will be satisfactory and birds may be full-fed But when weights are not right, 
some method of weight control must be improvised 

FEED CONTROL AND OPTIMUM MATURE WEIGHT 
Feed control dunng the growing period varies from full feedmg to some de^ee 
of feed restnction to attain a given body weight and age at ^ 

fortunately, the growing pullet offers no index of how r^i y 
toward the production of her first egg Growing body weight seems to be the best 
cntenon, and is the only one available to the poultryman. to certain 

To keep most growing pullets from becoming too fJ"P°®p„Xs o^- 

conditions, the Lily feed allotment (consumption) o^a 

gram to be effective, it is necessary to mamtain body we’ghte on 

schedule beginning at f.d rX‘rcoL“?rr 

reduced basis throughout the growing penod, but egg yp p 

only moderate feed reduction The reasons are ese restnc- 

(1) egg-type strains have a relatively small digestive system, and feed restnc 

tion cannot be as great as with meat-type ‘7®’. of 

(2) egg-type strains do not respond as weU to a delay m the onset egg 

production when the growmg diet is restrict^, Droloneed feed re- 

(3) egg-type pullets do not lend themselves as '7' P'° ""^ed 

stnction during the 677"^ pe«o m do mea yp P 

. Thnrp IS a tendency in the field to use 

Restriction on high-energy rations Th - , These ^Mll require 

m cold weather when feed consumption normally increase . 

methods of feed control 

. method of feed control to maintain 

MTien the poultryman wishes to he has two allcmatnes. 

required growmg w eights of egg type pulleu. he nas 

''t"rxatple11uM'L'7oVo 'the birds about 90-. of their normal 
daily feed mtake each day. 

(2) Skip feeding entirely on ° ^7,' 1, „ cek (ei .Sunday and WcdncKlay). 

No feed is gisen on tw o days each w eex ie+ 
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On feed days, however, an allocated amount of feed is to be given so 
that the total feed given during the week will be about 90% of what 
the birds would eat had they been on fulhfeed. 

Note Although a third program of restricted feeding, SKIP EVERY- 
OTHER-DAY, is used for meat-type layers, the feed required on 
feed days for egg-type pullets is too great. It is almost impossible 
for the buds to consume the allocated amount of feed. 

Restricted Feedmg Recommendations 

If restricted feeding is to be practiced with egg-type strains, remember that re- 
stnction can be only to the point that correct body weights are maintained If 
body weight is reduced too much by feed restnction, the daily feed allocations 
should be increased. 

Tables 34.7 and 34 8 give guidelines for the above two feed control programs. 
But be cautious. Fust, secure the weekly growing iveight recommendations for 
the strain of egg-type pullets you are using Most pnmary breeders can furnish 


TABLE 34 7 


BOOY WEIGHT AND FEED ALLOWANCE ON FEED DAYS FOR 100 EGG TYPE 
GROwiNc puLLers ON reeo-coNTROL programs 
(In Pounds) 


WMk 

Body 

Weight 


Leghorns 


Body 

Wei^t 


Medium size* 


Full feed (Estimated) 


Full feed (Estimated) 

Feed 
pet Day 

Cum 

Feed 
per Day 

Cum 

Feed 
per Day 

Cum 

Feed 
per Day 

Cum 

1 

0 20 

29 

20 

2 9 

20 

0 25 

36 

25 

3 6 

25 


0 32 

3 6 

48 

36 

48 

0 42 

5 6 



65 

3 

0 45 

5 4 

86 

54 

86 

0 62 

8 0 

108 

8 0 

108 




135 

7 0 

135 

0 82 

87 

169 

8 7 

169 

5 


8 0 

191 

8 0 

191 

1 03 

91 

233 

9 2 

233 

6 

0 90 

8 4 

250 

8 4 

250 

1 24 

95 


9 5 

300 


1 07 


310 

8 6 

310 

1 48 

100 

370 

10 0 

370 




373 

90 

373 

175 

10 5 

444 

10 5 

444 



Limited 

Skip 2 days 


Limited 

Skip 2 days 



every day 

per week 


every day 

per week 

9 

145 

9 

436 

12 5 

436 

1 94 

11 



521 

10 

1 63 

10 

506 

14 

506 

213 

11 5 



601 

11 

179 

11 

583 

15 5 

583 

2 31 

12 



686 

12 

195 

11 

660 

15 5 

661 

2 49 

12 5 

773 

18 

776 

13 

210 

12 

744 

17 

746 

2 66 

13 



866 

14 

2 25 

12 

828 

17 

831 

283 

13 5 



961 

15 

2 38 

13 

919 

18 5 

923 

2 99 

14 

1056 

20 

1061 

16 

2 50 

13 

1010 

18 5 

1016 

3 15 

14 5 

1158 

20 

1161 


2 60 

14 

1108 

20 

1116 

3 30 

15 

1263 

21 

1266 


270 

14 

1206 

20 

1216 

3 44 

15 5 

1371 

21 

1371 



15 

1311 

21 

1321 

3 58 

16 

1483 

22 

1481 


2 85 

15 

1416 

21 

1426 

3 71 

16 5 

1599 

22 

1591 



16 

1528 

22 

1536 

3 83 

17 

1718 

23 

1706 

22 

2 96 

16 

1640 

22 

1646 

3 95 

17 5 

1840 

24 

1826 


•Produems brown-diell**! e«t». 
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TABLE 34.8 


BODY WEIGHT AND FEED ALLOWANCE ON EGG-TYPE 

GROWING PULLETS ON FEED-CONTROL PROGRAMS 

(In Kilos) 


Leghorns 


Full-feed (Estimated) 


Week 

Body 

Weight 

Feed 
per Day 

Cum. 

Feed 
per Day 

Cum. 



H 1 S 

9.0 

1.32 

9.0 



m 

21.8 

1.63 

21.8 



m m 

39.0 

2.45 

39.0 

4 

0.27 

3.18 

61.2 

3.18 

61.2 

5 

0.34 

3.63 

86.6 

3.63 

86.6 

6 

0.41 

3.81 

113.4 

3.81 

113.4 

7 

0.49 

3.90 

140.6 

3.90 

140.6 

8 

0.58 

4.08 

169.2 

4.08 

169.2 




Skip 

2 days 



every day 

per 

week 

9 

0.66 

4.08 

197.8 

5.67 

197.8 

10 

0.74 

4.54 

229.5 

6.35 

229.5 

11 

0.81 

4.99 

264.4 

7.03 

264.4 

12 

0.88 

4.99 

299.4 

7.03 

299.8 

13 

0.95 

5.44 

337.6 

7.71 

338.4 

14 

1.02 

5.44 

376.6 

7.71 

376.9 

15 

1.08 

5.90 

416.9 

8.39 

418.7 

16 

1.13 

5.90 

458.1 

8.39 

460.9 

17 

1,18 

6.35 

502.6 

9.07 

506.2 

18 

1.22 

6.35 

547.0 

9.07 

bhl.b 

19 

1.26 

6.80 

594.7 

9.63 


20 

1.29 

6.80 

642.3 

9.53 

64b.8 

21 

1.32 

7.26 

693.1 

9.98 

696.7 

22 

1.34 

7.26 

743.9 

9,98 

746.6 


•Producing brown-shelled eggs. 


Medium-size* 


Full-feed (Estimated) 


Body 

Weight 

Feed 
per Day 

Cum. 

Feed 
per Day 

Cum. 

0.11 

1.60 

11.3 

1.60 

11.3 

0.19 

2.54 

29.5 

2.54 

29.6 

0.28 

3.63- 


3.63 


0.37 

3.94 

76.7 

3.94 

76.7 

0.47 

4.13 

105.7 

4.13 

105.7 

0.56 

4.31 

136.0 

4,31 

136.0 

0.67 

4.54 

167.8 

4.54 

167.8 

0.79 

4.76 

201.4 

4.76 

201.4 


Limited 

Skip f 

days 


everj 

day 

per week 

0.87 

4.99 

236.3 

7.03 

236.3 

0.97 

5.22 

272.6 

7.26 

272.6 

1.05 

6.44 

310.7 

7.71 

311.2 

1.13 

5.67 

350.6 

8.17 

352.0 

la21 

5.90 

391.9 

8.17 

392.8 

1.28 

6.12 

434.5 

8.62 

435.9 


6.35 

479.0 

9.07 

460.9 

1.43 

6.68 

525.3 

9.07 

526.6 

1.60 

6.80 

672.9 

9.63 

574.3 


7.03 

621.9 

9.63 

621.9 


7.26 

672.7 

9.98 

671.8 

1.68 

7.48 

725.3 

9.98 

721.7 


7.71 

779.3 

10.43 

773.8 

1.79 

7.94 

834.6 

10.89 

828.3 


ftese. Then govern the ^ f °l,“f^es°glven in Tabled 34.7 and 34.8 in 

tamed. It may be necessary to alter tne iig & 

order to accomplish this. 


Notes on the Controlled Feeding Programs , 

(1) FuU-teed the starter untU f “X. an^ eighth'weeks. 

(2) Full-feed the grower during the smth wren • 

(3) Begin the controlled feeding program at the beginning 

(57 days). .-nntrol wiU reduce the body weight at 

(4) The suggested amount of feed compared with the body 

20 weeks of age by f lines must have a greater 

weight of birds given full feed. m™iu 

percentage of weight “ feeding. See Table 34.4. If the 

(5) Growing rations *ould involve P^f content lower than those 

avaUable Rowing nations ha ^,^'^tion must be increased pro- 

given in this table, tne aauy 

portionatcly. 
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(6) Formula adjustments in the growing ration may have to be made to 

compensate for differences in feed consumption during hot, normal, 
and cold weather 

(7) \Vhen any program of feed control is used, be sure to have adequate 

feeding space All pullets should be able to eat at one time See 
Chapter 14 Run the automatic feeders continuously until the daily 
feed allocation is consumed 

How to Increase and Decrease Feed Intake 
When growing pullets are underweight at any particular week, the feed allot 
ment must be increased, when they are overweight, it must be decreased Nor 
mally, these changes will not be too great if the birds have been “on schedule” 
dunng their previous weeks of groivth 

Rule of thumb For each 1% overweight, decrease the weekly feed con 
sumption by 1% If underwei^t, 100*6356 the weekly feed intake by 1% 

Feedmg Dunng Stress 

Stresses oeated by vaccination, debeakmg, disease, high and low temperatures, 
and moving must be compensated for m the feeding program When stresses 
occur, return the buds to full feeding and contmue with this program until they 
recover, then gradually reduce the feed intake to the control recommendations 
Stress and (ow protein rations Low protein rations do not produce quick 
recovery when the birds are subjected to severe and prolonged stresses 
The difficulty is that under such conditions feed consumption is drasti 
caliy reduced, even when the pullets are self fed, thus reducing the daily 
intake of protem In such circumstances, it is advisable to feed a ration 
higher in protein 

Anticipating stresses Many tunes it wiU be obvious that certam manage 
ment procedures, debeakmg, vaccinatmg, moving, etc , are going to create 
a stress Full feed for about 2 or 3 days before such procedures and for a 
hke period zlterward 

GROWING FEED FORMULA VARIATIONS 
Although controlled feedmg dunng the growmg penod makes it possible to 
mamtam optimum growmg body weight, at times this is not the most economical 
program Adjustments m the basic feed formula must be made to supplement 
feed restnction 

Hot vs cold weather It must be kept m mmd that during hot weather, 
birds of all types require less ene^ to mamtam their body temperature 
than dunng cold weather If the calonc content of the diet remains the 
same, birds will eat less feed when the environmental temperature rises 
Rule of thumb The basic rule for birds of all types and ages is that birds 
will consume 1% less feed for each 1“ F nse m temperature 
If the above rule is applied furdier, it means that each 1% decrease m feed 
consumption also decreases the protem consumed per day by 1% Protein 
consumption becomes the limiting factor, not energy, and the ration must 
be altered 
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Daily Protein Consumption Dining Growth 
The growing bird’s need for protein is low, and because she regulates her feed 
intake according to the temperature, the daily protein intake becomes important. 
Regardless of how many calories of energy she consumes each day, her protem 
requirement remains fairly constant. 

Measurement of protein consumption: Protein is measured as the grams o 
total protein consumed per bird. It may be computed on a daily, per 


pound, per kilo, or other basis. 

Protein consumption calculated: If Table 34.7 is used as the basis for daily 
feed consumption for Leghorn growing pullets, the daily protein consump- 
tion may be calculated, as shoivn in Table 34.9. Important points are; 

(1) Feed consumption per bird per day more than doubles between the 
4th and the 20th weeks. 


TABLE 34.9 


CALCULATED DAILY PROTEIN CONSUMPTION 
OF LEGHORN PULLETS 


Week 

Weight 

of 

Bird 

Lb 

Protein 
in the 
Ration 
% 

Feed 

Consumed 
per Bird 
per Day* 
Gm 

Protein 
Consumed 
per Bird 
per Day 
Gm 

Protein Consumed 
per Pound of Body 
Weight per Day 

Gm 

4 

8 

12 

16 

20 

0.60 

1.07 

1.95 

2.50 

2.85 

21 

17 

15 

13 

13 

31.8 

40.8 

49.9 

59.0 

68.0 

6.7 

6.9 

7.6 

7.7 

8.8 

11.1 

6.6 

3.9 

3.1 

3.1 


•Limited every day feeding program. 


1 4 » 4 -.n#rr»i nrp iissd th© amount of prot©m 

(2) When phase feeding and some during the same period. 

®gS-type pullet is as follows: 

Leghorn: 7 to 8 gm 

Medium-size: 8 to 9 gm ^ nm. 

Equalizing the protein intake: "“"^'^“'t^re are two recommen- 

tein per bird when the temperature increases, 

.ftp ration: Decreasing the energy 

(1) Decrease the energy content f _g thus increasing the 

content wiU cause the birds to eat more 

daily protein consumption. ration: To maintain daily pro- 

(2) Increase the protein rises, the percentage protein 

tein consumption as the consumpUon will drop, 

in the ration may be increased, since leeu 
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Rule of thumb The rule of thumb for makmg the above two ad- 
justments IS to decrease the energy content of the ration by 1% 
or mcrease the protein by 1% of the total protem for each l“F 
nse in temperature Reverse when the temperature drops below 
70° F 

Floor vs cage birds As birds m cages exercise less than those on a littered 
floor, their energy requirement is less, and they eat less feed To adjust 
the feed formula in these cases, decrease the calonc value of the cage feed 
or increase the protein percentage Usually, the former is more economical 
unless a low-enei^ feed is already involved 
Outof season flocks These are flocks that are raised during increasmg 
lengths of light day They mature early If self fed, the early matunty will 
cause them to mcrease their feed consumption dunng the latter part of the 
growmg penod Little can be done to offset the situation by changmg the 
feed formula Feed restriction is the salvation here, because it delays the 
onset of egg production 

Started pullets Most started pullets are sold several weeks prior to the onset 
of egg production This is often an awkivard age for chickens, they are 
not fully feathered and have not “combed up ” Although no special 
formulas are used to produce started pullets, the need for well developed 
pullets is obvious Excessive feed restriction cannot be used dunng the 
growmg penod 

FEED SUPPLEMENTS 

Several feed supplements are often fed to growmg pullets These are fed sepa 
rately from the well formulated starter and grower rations The ments of these 
are as follows 

Grit \Vhen pullets are being raised on a littered floor, feed 1 lb (454 gm) of 
gnt per 100 birds per week If on wire or slats, feed 1 Ib (454 gm) per 
100 birds every 6 weeks When skip^^ay feeding programs are used, feed 
the gnt on some day that feed is given Do not feed the week’s allotment 
of gnt on a day when no feed is given 

OystersheJI The growing feed should be complete, mcludmgthe necessary 
calcium However, as the pullets approach egg production, additional cal 
cium must be supplied Directions for this procedure are given m Chap 
ter 35 

Whole gram In the past, many skip a-day feedmg programs called for the 
feedmg of a small amount of whole oats m the litter on the days when “no 
feed” was given, m an endeavor to give the birds something to do on these 
days Nutntionally, the practice has no ment, and because of the labor, 
the procedure has been terminated 



CHAPTER 35 


Feeding Laying Hens 


Today. n.ost commercal 

wise noted, this chapter de^s with t ^ dozen eggs is for feed There 

Approximately 57% of the ° economic consideration Everythmg 

fore, feed management is a most ®“"°™produced 

should be geared to the least feed cos p j laying birds differ m their 

Expenmental evidence has shown ‘^at strauis oj my^^g^ 

feed requirements Most of these others, but there is little evidence 

tion, as some strains are toger or Ml formula There is more variation 

to show that changes must be mad between strains Correct 

in the weight of the birds ^thin ^ 8-“ «°",“for the stram One must 

“icien " there" -s -- 

diet of every individual 

Basic RequiremenU For La^ng Hens necessary for body maintenance 

(1) Body maintenance ^ ” ^roximations for a diet of average 

vary ivith the weight of toe b d App e^ es the pounds of 


TABLE 35 1 


FEED REQUIREMENT FOR 
maintenance 



Pounds of Feed Required for 
Mnintenancc per Month 

Weight 
of Hen 

Lb 

per Pound of 
Body weight 

per Bird 

3 

1 31 

3 9 

4 7 

1 17 


1 08 

5 4 


1 02 

6 1 

7 

0 94 

66 


(2) Body growth A ^®|^°'" P“gy^ei^°A medium size layer (producing 

S!hri"shr 0 25 lb more than this 

(3) ^aa'^erproduction ^ cequmement tor toe production of eggs is 
^ dete^ined by the number and size of toe eggs laid 
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ENERGY FOR EGG PRODUCTION 

The number of calories of energy m a laying ration is highly variable, as ^viU be 
pointed out Furthermore, the daily feed consumption is far from consistent 
throu^out the egg production period Not only does the weight ot the layer 
influence consumption, hut birds must also gain wei^t, and this gain m weight is 
not uniform Detailed tests have shown that practically all individual birds have 
periods of weight gam followed by mtervals when they gam no weight From a 
flock standpoint, however, there should be some weekly increases in body size 

Energy Requirement 

The metabolizable energy (M E ) requirement of a 4 lb (1 8 kg) layer, kept at a 
moderate temperature, and laying at the rate of 75% hen-day production, is about 
300 to 310 kcal per day The figure wiU increase in cold weather and decrease m 
hot weather 


TABLE 35 2 


OIETARV eNEftCY IN THE FEED AND DAILY FEED 
REQUIREMENT 
(ModetaU Temperature) 

(Four-pound hen) 


Kilocalories 
of MX per 

Lb of Ration 

Feed Required per 

Day per lOO Hens to 
Supply 306 Kcal M B 
per Hen 

Lb 

Feed per 
Dozen Ekes 
P roduced* 

Lb 

1200 

25 5 

4 1 

1250 

24 6 

39 

1300 

23 5 

38 

1350 

22 7 

36 

1400 

219 

3 5 

1450 

21 1 

3 4 


• 76 ^ bcn-dar et* production 


The amount of energy in the diet will control feed consumption The relation 
ship IS shoivn in Table 35 2, which gives feed consumption necessary per day as 
the caloric content of the ration vanes 
Note The figures m Table 35 2 are calculated Actually under field condi 
tions the rations hi^er in energy will be more efficient than those lower 
m energy 

Enwronmental Temperature and Feed Consumption 
As the hen’s requirement for energy is higher m cold weather than m hot 
weather, there are differences in the amount of feed she consumes under these 
conditions These vanations are shown m Table 35 3 

PROTEIN FOR EGG PRODUCTION 

To speak of the protein requirement for egg production is to speak of the ammo 
acid requirement Protem must be well balanced and of hi^ quality for a hen to 
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TABLE 35 3 

Otorte ac THEV AFFECT ENERGY AND FEED REQUIREMENT 
TEMPERATURE AND WIEGHT OF BIRDS AS THEY A^-^fc 


Wetfht of La> mg Hens 


Environmental 

Average 

Day time 
House 

Temperature 

3 Lb 

Feed per 
Day per 
100 Hens* 
Lb 

ME 
per Hen 
per Day 
Kcal 

4 Lb 

Feed per M E 

Day per per Hen 
100 Hens* per Day 
Lb Kcal 

Feed per 
Day per 
100 Hens* 
Lb 

ME 
per Hen 
per Day 
Kcal 

Feed per 
Day per 
100 Hens* 
Lb 

ME 
per Hen 
per Day 
Kcal 

Moderate 

(65°-70''F) 

20 7 

280 

22 7 

306 

24 7 

333 

26 7 

360 

Cold 

(BO -55®) 

23 8 

321 

26 1 

352 

28 4 

383 

30 7 


Hot 

(85° 95°) 

17 6 

238 

19 2 

260 

20 9 

282 

22 7 



*Dlet eontalnlnt 13S0 keiJnP 


1 u nf eees and to produce them economicaUy. Of the 

lay her maximum ,^,„g nation, methionine is most commonly 

ammo acids often deficient m tne layuig 

involved. 

Grams of Protein as an Index . . j 

”wh?nT protr IS of Carginal quality, the hen’s daily requirement for 
total protein will be higher 

Daily Protein Requirement ^ associated ivith the hen’s rate 

The need for protein for egg produc maintenance and growth durmg the 

of egg production, since her requirements for maintenance an gi 

laymg penod are relatively low required for only the produc- 

To attam a perspective of the ^ calculated on the basis that 12% 

tion of eggs. Table 35 4 is^rotein and that the hen has the abUity to 

Of the whole egg (including sheU) i P of egg protein The table 

utilize 55% of the protein consumed for the production oi gg p 


TABLE 35 4 


o.rr,..inED PER DAY FOR EGGS AS INFLUENCED BY 
GRAMS OF dietary EGG PRODUCTION 


Grams of 

Egg Size Protein 

per Egg 

Oz/Doz Gm/ea 


Grams of Dietary 
Protein Necessary 
for Egg Protein, 
per Egg** 


28 66 1 7 9 

26 61 4 7 4 

24 66 7 6 8 

22 52 0 6 2 

20 47 2 5 7 


14 4 
13 5 
12 4 
11 3 
10 4 


Per cent Hen day Egg Production 
90 io 70 60 ^ 

Grams of Protein Required per Hen per Day 


13 0 115 
12 1 10 8 
11 2 99 

10 2 9 0 

94 8 3 


10 0 8 6 

9 5 8 1 

87 74 

79 68 

7 3 6 2 


•At 55% efficiency 
••Grvns of protein for eft 


production only. 


when computed 


flock everete 



488 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


shows the grams of protein needed per bird per day according to her egg size and 
rate of egg production 

Besides the protein needed for the actual production of eggs, there is also the 
requirement of body maintenance, growth, and feather production during the 
laying year Again these total to a variable figure because of differences m the 
rate of egg production and the body weight A close approximation of these re 
quirements is given in Table 35 5 


TABLE 35 £ 

DIETARY PROTEIN REQUIREMENT ACCORDING TO 



RATE OF EGG PRODUCTION 



Percent Hen day Egg Production 


Breed 

90 80 70 60 SO 

Total Grams of Dietary Protein Required per Hen per Day* 

Leghorn 

18 17 16 15 

14 

Medium size 

20 19 18 17 

16 


'Moderate vcather 


Practical application As a hen begins her laymg year she has a low rate of 
egg production of small eggs, her size is small, but she gams wei^t rapidly 
\Vhen her egg production peaks, the bird is heavier, her egg size laiger, but 
hex rate of growth begins to dimmish As she continues her laying year, 
egg production drops, egg size mcreases, and growth is minor These vana 
tions in bird behavior alter the daily protein requirement for each vanable, 
but when totaled, the protein requirement is closely related to egg pro 
duction Thus from a practical standpoint, the table associates protein 
need only with the rate of production, but the other variables are 
considered 

Protein requirement at peak of egg production Undoubtedly the bird's de 
mandfor protem is high when flock egg production peaks at seven to eight 
weeks after it produces the first egg But offsetting this high demand is 
the fact that both the bird and her eggs are small The recommendation 
that 18 gm of protein per Lef^iom hen per day during this peak in egg 
production are adequate is not substantiated by all scientists Some feel 
that it should be as bi^ as 19 or 20, and probably the higher figures are 
mathematically correct However, hundreds of flocks of Leghorns reach 
satisfactory peaks of production on less than 18 grams Recent evidence 
pomts to the fact that the layer has the ability to use some of her tissue 
protem for the production of eg^ This could be a partial source of 
protem m these cases 

As usual, the recommendation is based on a flock average, and it could 
be that 18 grams of protein per day will not satisfy the requirement of 
the larger birds withm the flock Furthermore, the weight of the bird at 
sexual maturity has a deflmte bearmg If she is ovenvei^t at this time, 
the protein demand will be greater at peak of production However, more 
and more birds are grown on controlled feeding programs and, as a result, 
pullets mature at a lifter weight than normal 
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Feed Necessary to Supply Protein 

The amount of feed per day necessary to furnish the required daily protein is 
given in Table 35.6 according to the percentage of protein in the ration. 
Important: Seldom will 100 Leghorn laying hens weighing 4 lb (1.8 kg) eat 
more than 26 lb per day when the weather is moderate. 


TABLE 35.6 

POUNDS OF FEED NECESSARY TO SUPPLY DAILY PROTEIN 
REQUIREMENT OF LAYING HENS 


% Protein Grams of Protein Required per Hen per Day 


in 20 19 18 17 16 15 14 

Ration Pounds of Feed Required per 100 Hens per Day* 


20 

22.0 

20.9 

19.8 

18.7 

17.6 

16.5 

15.4 

19 

23.2 

22.0 

20.9 

19.7 

18.6 

17.4 

16.2 

18 

24.5 

23.3 

22-0 

20.8 

19.6 

18.4 

17.1 

17 

25.9 

24.6 

23.3 

22.0 

20.7 

19.4 

18.1 

16 

27.5 

26.2 

24.8 

23.4 

22.0 

20.7 

19.3 

15 

29.4 

27.9 

26.4 

25.0 

23.5 

22.0 

20.6 

14 

31,5 

29.9 

28.3 

26.8 

25.2 

23.6 

22.0 


•Moderate vreatber. 


Peed Consumption as it Relates to Protein Consumption 

consumption per 100 hens per day and the percentage of protein in 
diet are known, it is possible to calculate the daily intake of protein in grams, 
^ese figures are given in Table 35.7. As an example, if the birds were eating 
25 Ib (11.3 kg) of feed per 100 hens per day, and the ration contained 16% pro- 
tain, the protein consumed per bird per day would be 18 gm. 


TABLE 35.7 

GRAMS OF PROTEIN CONSUMED PER BIRO PER DAY 
ACCORDING TO FEED CONSUMPTION AND PERCENT 
PROTEIN IN THE RATION 


Feed per 

100 pullets 
per Day 

Lb Kg 

Percent Protein in Laying Ration 

14 15 16 17 18 19 20 

Grams of Protein Consumed per Bird per Day 

18 

8.2 




14 

16 

16 

16 

19 

8.6 



14 

15 

16 

16 

17 

20 

9.1 


14 

15 

15 

16 

17 

18 

21 

9.5 


14 

15 

16 

17 

18 

19 

22 

10,0 

14 

16 

16 

17 

18 

19 

20 

23 

10.4 

15 

16 

17 

18 

19 

20 

21 

24 

10,9 

15 

16 

17 

19 

20 

21 

22 

25 

11.3 

16 

17 

18 

19 

20 

22 

23 

26 

11.8 

17 

16 

19 

20 

21 

22 


27 

12,2 

17 

16 

20 

21 

22 

23 


28 

12,7 

18 ■ 

■ 19 

20 

22 

23 



29 

13.2 

18 

20 

21 

22 




SO 

13.6 

19 

20 

22 

23 




31 

14.1 

20 

21 

23 







490 


COMMERCIAI. CHICKEN PRODUCTION MANUAL 


Protein Intake and Egg Size 

There is abundant expenmental evidence in print to substantiate the fact that 
raising the percentage of protein in the ration, which would raise the daily intake 
per bird, increases egg size It is doubtful, however, if increases above the figures 
given in Table 35 5 will be of value Certainly , any decrease in the figures would 
reduce egg size 


MINERALS FOR EGG PRODUCTION 

During the growing period, the diet should contain approximately 0 9% calcium 
and 0 G% total phosphorus But once egg production begins, the need for cal 
cium IS much greater because of eggshell formation The relationships are given 
in Chapter 27 Of particular importance is the fact that too much calcium is 
detrimental, it depresses the appetite Besides, surpluses are excreted m the 
fecal material 

Only a portion of the calcium fed to a laying hen is retained by the bird, the 
balance being excreted The retention is about 60% for young laying hens, and 
40% for older layers 

Of equal importance is the fact that calcium mcrease from the growmg need to 
the laymg need must begin only one week before the time the first egg is laid 
The usual procedure is to self feed oystershell at this tune and continue for about 
two weeks after the first egg is produced 

Co/c«jm requirement of the laymg hen The dietary calcium requirement is 
related to the percentage retamed by the bud and to the rate of egg pro 
duction Althou^ subject to some variation according to envuonmental 
temperature and the period durmg which eggs are laid, the daily calcium 
intake requuement pet bud is as follows 

Percent Egg Grams of Calaum 

Producrtion Requued per Bird per Day 

Le^om Medium-size 


90 

40 

45 

80 

36 

39 

70 

31 

34 

60 

27 

30 

50 

22 

25 


Example If the flock is consummg 22 lb (958 kg) of feed per lOO buds 
per day, each bud is eating approximately 100 gm of feed Therefore, 
if egg production were 70%, it would requue 3 J.% calcium m the Leg 
horn ration to furnish 3 1 gm of calcium per hen per day 
As feed consumption increases with hi^er egg production, calcium 
consumption also increases, even thou^ the percentage m the feed 
formula remains the same 

Seasonal venation m calcium consumption If a ration composed of a fixed 
percentage of calaum and energy is fed throu^out the laying y ear there 
be less feed consumed during hot weather, thus reducing the daily 
amount of calaum consumed Therefore, unless the energy portion of the 
ration is corrected for environmental temperature variations, the summer 
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ration should contain a higher percentage of calcium and the mnter Nation 
a lower percentage 

The phosphorus requirement for the laying bird is about 450 mg per day for 
birds kept on littered floors and 550 mg when the birds are in cages This amount 
IS satisfied when the laying ration contains about 0 6% total phosphorus 


CHANGING FROM GROWING TO LAYING RATIONS 
At the time egg production begins, several things are of importance 

(1) It is necessary to change from a growing to a laying ration 

(2) A form of c^cium carbonate must be self fed for a three week period to 

increase the calcium reserve in the medullary bone 

(3) The daily feed intake must increase 

(4) The birds gam weight rapidly until the peak of egg production 

(5) The lighting program must be altered 

Rules During the Change 

Although a change from the growing to the laying ration is obvious, the poultry- 
man must follow certain rules to make the changeover with as little stress as 
possible The rules to be followed chronologically are 


Week of age 

Day of age 

Management change 

20 

140 

Self feed oystershell Add the 
shell to the mash when birds 
are caged 

31 

147 

Increase the bgbt day to 1 3 or 
hours, depending on the light 
hours dunng the growing pe 
nod See Chapter 18 

21 

147 

Change from grower to layer 
ration, but continue controlled 
feeding if that has been the 
growing program 

21 

147 

Flock should lay first eggs (1 to 
2% production) 

22 

154 

If growing controlled feeding is 
being used, change to full feed- 
ing Increase the feed 1 lb 
(454 gm) per 100 birds per day 
until on full feed 

22 

154 

Increase the light day by 1 hour, 
with a maximum light day of 
16 hours 

22 

154 

Flock should reach 5% hen-day 
egg production 

23 

161 

Birds should be on full feed 

23 

161 

Discontinue free-choice feeding 


of oystershcll 
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Notes on the feed changeover program It is important that the stimulation 
from an increase in the length of li^t day coincide with a change from 
controlled feeding to full feeding When full feeding precedes light stimu- 
lation, birds progress into egg production too slowly and their early m 
crease in body weight is too great When full feeding follows light 
stimulation, pullets are forced to lay without the necessary feed com- 
ponents to produce the eggs 

The days mentioned m the procedures are based on flocks that are to 
lay their first eggs at 21 weeks (147 days) of age When egg production is 
to begin at an earlier or later age. the program should be lifted appro 
pnately 


FEED REQUIREMENT 

As has been shoivn, the daily feed requirement for egg production is based on 
the energy and protein requirement Furthermore, the bird vanes her feed intake 
according to her calonc need, thus affecting the amount of protem consumed To 


TABLE 35A 


FCEO CONSUMPTION PER tOO LAYING LEGHORN HENS PER DAY* 

(Hen day Basis) 


Week 
of Egg 
Production 

FeedConsumed 

1 

Week 
of Egg 
Production 

Feed Consumed 


Per 100 Hens 
per Day 

Lb Kg 

Cumulative I 
per Hen 1 

Lb Kg 1 

Per 100 Hens 
per Day 

Lb Kg 

Cumulative 
per Hen 

Lb Kg 

1 

17 

77 

1 2 

05 

27 

23 

104 

43 7 

19 8 

2 

21 

95 

27 

1 2 

28 

23 

10 4 

45 3 

20 6 


23 

10 4 

4 3 

20 

29 

23 

10 4 


21 3 

4 

24 

10 g 

6 0 

27 

30 

23 

10 4 

48 5 

22 0 


24 

10 9 

7 6 

35 

1 31 

23 

10 4 

501 

22 7 

6 

24 

10 9 

9 3 

42 

82 

23 




7 

24 

10 9 

11 0 

5 0 

33 

23 

10 4 


24 2 


24 


12 7 

58 

34 

23 




9 

24 

10 9 

14 4 

65 

35 

23 

10 4 

56 6 

25 7 




16 0 

73 

36 

23 

10 4 

58 2 

26 4 

11 

24 

10 9 

17 7 

80 

37 

23 




12 

24 

10 9 

19 4 

88 1 

38 

23 




13 

24 

10 9 

21 1 

96 

39 

22 




14 

24 

10 9 

22 8 

10 3 

40 

22 




15 

23 

10 4 

24 4 

11 1 

41 

22 

10 0 

66 1 

30 0 

16 

23 

30 4 

26 0 

11 8 

42 

22 

10 0 



17 

23 

10 4 

27 6 

12 5 

43 

22 

100 



18 

23 

10 4 

29 2 

13 2 

44 

22 

10 0 



19 

23 

10 4 

30 8 

14 0 

45 

22 

10 0 

72 3 


20 

23 

10 4 

32 4 

14 7 

46 

22 

10 0 

73 8 

33 5 

21 

23 

10 4 

34 0 

15 4 

47 

22 

10 0 

75 3 

34 2 

22 

23 

10 4 

35 6 

16 1 


22 

10 0 

76 9 

35 9 

23 

23 

10 4 

37 2 

26 9 


22 

10 0 

78 4 

35 6 


23 

10 4 

33 9 

17 6 

bU 

21 

95 

79 9 

36 2 

25 

23 

10 4 

40 5 

18 4 


21 

95 

81 4 

36 9 

26 

23 

10 4 

42 1 

19 0 

52 

21 

95 

82 8 

37 6 


•Moderate weather 
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show the weekly feed intake for all conditions to which the flock is subjected, and 
for all strains, is an impossibility. Only average figures can be itemized; and these 
are given in Tables 35.8 and 35.9, as feed consumption when hens are on full feed 
during moderate weather. 

Notes on Tables 35.8 and 35.9: 

(1) Feed consumption is based on pullets that are raised on a minimum 

of feed, entailing some feed restriction. If the growing pullet is 
full-fed she will be heavier at the onset of lay and will consume 
more feed during the laying period. 

(2) The figures for feed consumption during the laying period involve full 

feeding for Leghorns and restricted feeding for medium-size hens. 
Under field conditions, medium-size layers should be fed so they 
consume only slightly more feed than Leghorns. 

Note: When medium-size layers are full-fed they will consume 
approximately 15% more feed than Leghorns full-fed. 

(3) Figures are on a hen-day basis, meaning the amount of feed consumed 

by the live birds per day, 

TABLE 353 

FEED CONSUMPTION PER 100 LAYING MEDIUM-SIZE HENS PER DAY* 

(Hen-day Basis) 



‘Modcnte wettber. 



494 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


(4) Statistics from the two tables are 


Item 

Leghorn 

Medium size 

Eggs per hen per year (hen-day) 

259 

251 

Feed consumed per year (hen-day) (lb) 

82 8 

86 4 

Feed consumed per year (hen day) (kg) 

376 

39 2 

Feed consumed per doz eggs (hen-day) (lb) 

3 83 

413 

Feed consumed per doz eggs (hen day) (kg) 

1 74 

i 87 


PHASE FEEDING 

Because of reduced rate of lay as the bird continues through her laying year, 
less protein is required per day by the commercial layer Since the bird eats 
approximately the same amount of feed each day during this penod, it is practical 
to reduce the percentage of protein m the diet See Chapter 30 and Table 35 5 
Althou^ this procedure, known as phase feeding, does not improve the rate of 
lay. It does prevent waste of protein and lowers the cost of producing a dozen eggs 

Number of Feeding Phases 

To be practical, three feeds usually should be employed during the laying 
period to reduce the percentage of protein Hie feeds are associated with three 
penods known as phases 

Phase I From day of first egg through 20 weeks of egg production 
Phase U Begmnmg the 21st week through the 40th week of egg production 
Phase III After the 40th week of egg production 

Importance of Phase I The fust 20 weeks of egg production are important 
from a nutritional standpoint Dunng this period the bird will peak in egg 
production With today’s feeding programs, this peak should come at 
about the seventh or eighth week after egg production starts On a flock 
basis, the peak should come the sixth week after the flock attains 5% egg 
production on a hen-housed basis Flocks peak much earlier and more 
abruptly with today’s management programs than they did a fewyears ago 
At the peak of egg production, better than 90% egg production wU be 
achieved by most strains of buds This requues somewhat more than 
18 gm of dietary protem per bud per day, mcludmg that necessary for 
groivth and feather production In all probability the figure should be 
larger to satisfy the larger buds in the flock 

Analysis of a Three-phase Feeding Program 
The nutntional implications of a three phase feeding program for Le^om 
layers ate shown m Table 35 10 Notice how well this fits the nutritional requue 
ments of hens kept under moderate temperatures Caloric consumption and pro 
tern mtake are very close to the bmi’s requuement based on age and egg 
production There is httle waste of protem 

Phase Feeding When the Temperature Changes 
The data given m Table 35 10 pertain to moderate house temperatures, but 
when the temperature changes, the feed formula recommendations must be 
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TABLE 35 10 


ANALYSJS OF PHASE FEEDJNG PROGRAMS FOR LEGHORN LAYERS 
BY WEEKS OF EGG PRODUCTION 
(Moderate Weather) 


Phase Feeding Period 


Item 

I 

1 through 20 Wk 

II 

21 through 40 Wk 

HI 

Over 40 Wk 

% protem m ration 

18 0 

16 5 

15 0 

Kcal of M E per lb of ration 

1300 

1300 

1300 

Real of M E per kg of ration 

2860 

2860 

2860 

Kcal of M E consumed pet hen per day 

302 

298 

233 

% egg production at peak production 

90+ 


— 

Avg % egg production (hen day) 

74 2 

73 5 

61 5 

Avg feed consumer per hen per day (tb) 

0 232 

0 229 

0 2X8 

Avg feed consumed per hen per day (gm) 
Avg grams of protem consumed per hen 

JOS 

104 

99 

per day 

18 9 

17 2 

14 9 


corrected The main change has to do with the energy content of the feed and 
the tact that birds eat less as the temperature nses. It becomes necessary to alter 
the caloric value of the feed slightly, but changes m the protem and calcium 
content of the diet must be mote drastic to prevent a nutntional deficiency. 
Recommendations for these alterations arc given m Table 35.11. 


TABLE 35 11 


PHASE FEEDINQ FOR TEMPERATURE VARIATIONS 




Phase Feeding Period during Egg Production 




Phase I 

1-20 IVk 

Phase n 

20-40 IVk 

Phase III 

o 

6 





Amount m Feec 








% 

Kcal 

% 

% 

Kcal 

7o 

% 

Environmental 

ME 

Protem 

Ca 

ME 

Protem 

Ca 

ME 

Protein 

Ca 

Temperature 

per Lb 



per Eb 



per Lb 



Moderate (65°-70°F) 

1300 

18 0 

32 

1300 

16 5 


1300 

15 0 

34 

Cold (B0^-55°F) 

1400 

17 0 

30 

1400 

15 5 


1400 

24 0 

32 

Hoi (85”-95°F) 

1200 

19 0 

34 

1200 

17 5 


1200 

16 0 

37 


CONTROLLED FEEDING OF LAYERS 

Normally, the feed intake of Leghorns is not restricted during the laying period. 
But if feed changes haie not been made during penods of hot and cold weather, 
birds may become underweight or overweight. In these instances it may be 
advisable to control the feed intake so as to maintain the optimum body n eights. 

With medium-size layers (producing brown-shelled eggs) there is evidence to 
support tlie theory that some feed restriction during the l-iying period it necessarj'- 
These lines have a tendono- to get oi-crweig!il easily, and they seem to lay as well 
at lighter weights. Extreme care should be taken to regulate the feed Intakeduring 
Uieir laying year so as to maintain optimum body weights. 
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Limited Time Feedmg 

This procedure, developed at the Washington Expenment Station, involves a 
restriction in the number of hours each day tiiat the layers have access to feed 
Burds are allowed full feed during the feeding hours, no daily feed allocation is 
given Data show that feed consumption may be reduced by about 10% without 
sacrificing egg production or egg size 

Recommendation Full feed until 2 weeks after the peak of egg production, 
then full feed for 2 hours in mid morning and 2 hours in mid-aftemoon 



CHAPTER 36 


Feeding Breeding Birds 


Breeding birds compose both egg type and meat type strains, and although the 
feed formulas for these two types are quite similar, actual feeding procedures are 
vastly different during the growmg and egg production penods because meat-type 
birds tend to become obese, while egg-type birds usually do not get overly fat 
when growmg or when producmg eggs 

FEEDING DURING THE STARTING PERIOD 
The starter ration for breeder type chicks should be approximately the same as 
that for commercial egg type chicks, and should be self-fed for the first 5 or 6 
weeks Mash or crumbles may be fed 

Length of the Startmg Penod 

The exact length of time the starter should be fed to breeder type chicks wll be 
determined to some extent by the protein content of the growing ration IVhen it 
IS low in protein, the starter should be fed for a longer period 
In the case of meat lines, the males usually are raised separately from the fe- 
males, because some selection pressure will be required at 6 to 8 weeks of age, and 
this IS more easily earned out when the sexes are not mixed Normally, the starter 
ration is self fed until the selection is completed 

FEEDING EGG-TYPE BREEDERS DURING GROWING 
Most egg type growing breeders are raised on a littered floor, although some are 
kept on slats or wre However, the type of floor will alter the nutntional grow- 
ing program but little The growng feed formula for egg type breeders should be 
the same as that for commercial egg type pullets 

Female Feed Allocations 

As most parent line, egg type breeder females have approximately the same 
body weight as their female offspnng, feed allocations dunng growing are approx- 
imately the same However, close adherence to the primary breeder’s recommen- 
dation for body weight dunng the growing penod of the female should be fol- 
lowed This may or may not necessitate some feed control 

Male Feed Allocations 

Common procedure during the growing penod is to keep the cockerels with the 
pullets Thus, both sexes have access to the same feed Growing males of the egg 
type group seldom %viU get too heavy if some program of maintaining the correct 
female weight is followed 

Feed Consumption 

When the males are with the females, there are two methods of measunngfeed 
consumption of a flock 

(1) Per bird bash This is the total feed consumed divided b> the number 
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of birds (males plus females) m the pen This procedure is used for 
growing birds 

(2) Per pullet basis This is the total feed consumed divided by the number 
of females m the pen, and expressed as feed consumed per female 
Therefore, the male feed is included in the “female” feed This is the 
index used in this chapter for laying birds 
Feed consumption figures for egg type commercial females are given m Ta 
ble 34 7 These may be used on a bird basis for both male and female growing 
breeders 


FEEDING MEAT TYPE BREEDERS DURING GROWING 
Meat type breeder females producing broiler offspnng possess the inherent abil 
ity to grow rapidly \l^en full fed during the growing period they gam excessive 
weight and lay down too much fat for maximum productivity during the laying 
period The body weight must be drastically reduced during the growing penod 

Reduced Weight at Sexual Maturity 

The real object of restricting the caloric intake of meat type breeder females 
during the growing penod is to produce a pullet that is smaller when she lays her 
first eggs, although restnction also delays the onset of egg production The pro 
cess of weight reduction must encompass the entire growing penod, one cannot 
wait until just before egg production begms 

What Growing Feed Restnction Does 

As early as 1937, it was found that restricting the feed intake of the growing 
bird would delay sexual matunty and mcrease the size of the first eggs laid From 
this early beginning the method of feed restnction has been improved, today, the 
results from the program show 

(1) Restncting the growing feed intake will delay the onset of sexual ma 

tunty from a few days to 3 or 4 weeks, dependmg on the seventy of 
restnction 

(2) Feed restnction will reduce the body weight of the bird at sexual 

matunty 

(3) Mortality during the growing penod is not normally affected unless the 

feed restnction approaches starvation 

(4) Restnction of an ordmary growmg diet may lead to nutritional deficien 

cies because all feed components axe restneted 

(5) Restncting the feed mtake usually means that the cost of raismg a pul 

let is reduced, but this u not necessarily tnie under all conditions 
The additional time necessary to reach sexual matunty may mvolve 
the use of more feed 

(6) Restnetmg the feed mtake during the growing penod usually produces 

better livability during egg production 

(7) Egg production is not greatly affected dunng an equal number of 

months of lay, regardless of any growmg program of feed restnction 

(8) weight IS regulated by the age of the bird Therefore, birds grown 
on feed restnction will produce larger first eggs only because they are 
older 
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Reducing the Daily Caloric Intake 

Although restriction of the weekly feed consumption is predominately to re- 
duce the average daily caloric intake, it is not the only procedure that can be 
used. High-fiber diets, reducing the daily feeding time, imbalanced rations, and 
other methods have been used. But these have led to difficulties at times; prac- 
tically all commercial poultiymen rely on feed restriction. ' 

How much feed restriction? Most strains of meat-type breeder pullets rvill 
reach a weight of about 7.25 lb (3.3 kg) at sexual maturity when they are 
full-fed during the growing period. Individual birds will be even heavier. 

For top performance during the laying period, a flock of pullets should 
have an average weight of about 5.3 to 5.5 lb (2.4-2.5 kg) at sexual ma- 
turity. This means a weight approximately 25% below that of pullets full- 
fed. To produce this reduction, there must be a feed restriction of about 
25% during most of the grorving period; but because of environmental 
variations in temperature, the figure may be as low as 15% or as high as 
30%. 

Controlled feeding important: The purpose of feed restriction during grow- 
ing is to control the feed intake so that the pullet reaches sexual maturity 
at a weight appropriate for her strain. Table 36.1 gives an approximation 
of the results of different levels of feed restriction. Notice that in this test 
it required a 26% reduction in feed intake to attain the desired weight at 
maturity. 


TABLE 36.) 

EFFECT OF RESTRICTED FEEDING ON AGE AND BODY WEIGHT 
OF MEAT-TYPE PULLETS AT SEXUAL MATURITY 


Percent of Full Avg, Body Weight 

Feeding Age Laying Began at First Egg 

Wk Lb Kg 


100 

19 

6.2 

2.6 

85 

22 

6.7 

2.6 

74 

24 

5.4 

2.4 

61 

27 

4.9 

2.2 


CONTROLLED GROWING FEED PROGRAMS FOR MEAT-TYPE BIRDS 

Three feeding programs have become popular for growing meat-type breeder re- 
placement pullets. Each involves identical feed restriction when computed on the 
basis of weekly feed consumption. Each may be varied to increase or decrease the 
feed consumption as necessitated by growing body weight. The three programs 
are: 

(1) Limited-every-day feeding program: The pullets are given feed each day 

but less than they would cat if allowed full-feed. 

(2) Skip-two-days-per-wcek feeding program; The pullets are given feed on 

5 days out of every 7, but there must be a measured amount of feed 
on feed days. 
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(3) Skip everyother-day feeding program Birds are fed every other day, 
but the amount of feed given on feed days must be regulated 

Feed Allocations for Controlled Feeding Programs 
The program of controlling the feed intake should begin dunng the seventh 
week, but only the daily feed intake should be restricted dunng the seventh, 
eighth, and ninth weeks (from 43 to 63 days of age) Feed should be given every 
day At the beginning of the tenth week (64 days), one of the above 3 controlled 
feeding programs should be initiated Although the amount of feed allocated on 
feed days will vary with the strain of pullets and with daily environmental tem 
peratures and the body weight of the bird, approximations are given in Ta 
bles 36 2 and 36 3 


TABLE 36 2 


ESTIMATED CONTROLUEO VEEO ALLOWANCES FOR MEAT TYPE 
CROWING Pullets ev weeks* 

(In Pounds) 


Week 

Desired 

Average 

Flock 

Weight 

Lb 


Approximate Feed Amounts per 100 Birds 
on Feed Days 

Controlled Feeding Program 


Limited 
Every Day 

Lb Cum 

Skip 2 Days 
per Week 

Lb Cum 

Skip Every 
Other Day 

Lb Cum 





Full feed Estimated 



1 

0 26 

36 

26 

35 

25 

35 

25 

2 

0 62 

5 1 

60 

51 

60 

5 1 

60 

3 

0 83 

73 

112 

73 

J12 

73 

122 


1 19 

91 

176 

9 1 

176 

9 1 

176 

S 

1 60 

11 2 

254 

11 2 

254 


254 

6 

2.06 

13 6 

350 

13 6 

350 

13 6 

350 




Controlled Feed Intake Feed Every Day 


7 

2.67 

13 0 

441 

23 0 

442 


441 

8 


13 5 

536 

13 5 

536 

13 5 

536 

9 


13 5 

630 

13 5 

630 

13 5 

630 




Controlled Feed Recommendations 






for Three Programs 



10 

313 

14 0 

728 

19 0 

725 


725 

11 

3 32 

14 0 

826 

19 0 

820 


821 

12 

3 51 


928 

19 5 

918 


919 

13 

3 70 

15 0 

1033 

20 5 

1020 

29 0 

1020 

14 

3 89 

16 5 

1141 

21 5 

1128 


1125 

15 

4 08 

16 0 

1253 

22 5 

1240 


1234 

16 

4 27 

16 5 

1369 

23 0 

1355 


1346 

17 

4 46 

17 0 

1488 

23 5 

1473 

33 0 

1461 

18 

4 65 

17 5 

1610 

24 0 

1593 


1580 

19 

4 84 

18 0 

1736 

24 5 

1715 


1703 

20 

5 03 

18 S 

1866 

25 0 

1840 

36 0 

1829 

21 

5 22 

19 0 

1999 

25 5 

1968 

37 0 

1958 

22 

540 

19 5 

2135 

27 0 

2103 

38 0 

2091 


■Moderate weather 
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TABLE 36 3 


ESTIMATED CONTROLLED FEED ALLOWANCES FOR MEAT TYPE 
GROWING PULLETS BY WEEKS* 

(In Kilos) 


Approximate Feed Amounts per 100 Birds 



Desired 

Average 

Flock 



on Feed Days 

Controlled Feeding Program 




Limited 

Skip 2 Days 

Skip Every 

Week 

Weight 

Every Day 

per Week 

Other Day 


Kg 

Kg 

Cum 

Kg 

Cum 

Kg 

Cum 





Full feed, Estimated 



1 

Oil 

1 6 

11 

1 6 

11 

1 6 

11 

2 

0 24 

23 

27 

23 

27 

2 3 

27 

3 

0 38 

3 3 

51 

33 

51 

3 3 

51 

4 

0 54 

4 1 

80 

4 1 

80 

4 1 

80 

5 

0 73 

5 1 

115 

5 1 

115 

5 1 

115 

6 

0 93 

6 2 

159 

6 2 

159 

6 2 

169 




Controlled Feed Intake Feed Every Day 


7 

1 17 

5 9 

200 

5 9 

200 

59 

200 

8 

1 25 

6 1 

243 

6 1 

243 

6 1 

243 

9 

1 33 

6 1 

286 

6 1 

286 

6 1 

286 





Controlled Feed Recommendations 






for Three Programs 



10 

1 42 

64 

330 

86 

329 

12 2 

329 

11 

1 51 

64 

375 

86 

372 

12 6 

372 

12 

1 59 

66 

421 

8 8 

416 

12 7 

417 

13 

1 68 

68 

469 

93 

463 

13 2 

463 

14 

176 

7 0 

518 

98 

612 

13 6 

510 

15 

1 85 

7 3 

568 

10 2 

563 

14 1 

660 

16 

1 94 

7 5 

621 

10 4 

615 

14 5 

611 

17 

2 02 

7 7 

675 

20 7 

668 

15 0 

663 

18 

211 

7 9 

730 

10 9 

723 

16 4 

717 

19 

2 20 

8 2 

787 

11 1 

778 

15 9 

773 

20 

2 28 

84 

846 

11 3 

835 

16 3 

830 

21 

2 37 

86 

907 

11 6 

893 

16 8 

888 

22 

245 

8 8 

968 

12 3 

954 

17 2 

948 


*Modente weather 


Kotos on Tables 36.2 and 36 3 

(1) The 3 growing feed programs shown call for full feeding of a starter 

mash for the first 6 weeks Feed should be before the chicks at all 
times 

(2) Dunng the seventh, eighth, and ninth weeks the chicks are to be fed 

every day, but a limited amount of feed is to be given each day 

(3) One of the three feed-control programs is to be used bt^nning with the 

tenth ^^eek, and feed allocations for feed days are given The figures 
are guidelines only 

(4) Regardless of which feed control program is used after ten weeks of ago, 

the weekly feed consumption is practically the same. Furthermore, 
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the total amount of feed necessary to grow a puilet to maturity is 
very similar m each program 

(5) When stress is evident, the pullets should be returned to full feed until 

the difficulty subsides 

(6) On a feed day, feed 1 lb (454 g) of large-size gnt per week per 100 birds 

on Utter Do not feed gnt on a “no feed’* day When birds are on 
slats or wire, feed 1 lb (454 g) of gnt per 100 birds every six weeks 
Start gnt the seventh week 

(7) ^Vhen skippmg feed on two days per week, do not skip on consecutive 

days 

(8) The metabolizable energy (M E ) m the growing feed formula should 

approximate 1318 kcal per lb (2900 kcal per kg) A protem content 
of about 15% IS adequate Because the growing feed is restncted 
(controlled) it is advisable to practice only a modest amount of phase 
feeding 

Recommendation for phase feeding At seven weeks, use a 16% 
protem ration, then change to a feed with 14% protem when the 
birds are 14 weeks of age 

(9) The purpose of a controlled growing feed program is to regulate the 
feed intake so as to mamtain optimum body growth If the weather xs 
cold, it will be necessary to increase the feed allocations to maintain 
satisfactory growth, when it is hot, the feed should be reduced 

Calonc Content of the Controlled Growing Diets 
Table 36 4 shows the realtionship between kilocalones of M E consumed per 
day and per pound (kilo) of body weight dunng the growing period when the pul 
lets are fed one of the controlled feedmg programs given m Tables 36 2 and 36 3 
Two pomts are very important to the success of such feed control or restnction 
(1) The kilocalories of M E allocated per pullet per day must increase as 
she grows older 


TABLE 36 4 


METAaOt-IZABLE ENERGY CONSUMED PER MEAT TYPE PULLET 
AND PER POUND (KtLO) OF BODY WEIGHT PER DAY 
ON CONTROLLED GROWING FEED PROGRAMS 
(Moderate Temperature) 


Week 

Feed 
per Pullet 
per Day 

Lb Gm 

Kcal ME 
Consumed 
per Pullet 
per Day* 

Recommended 

Body 

Weight 

Lb Kg 

Kcal M E Consumed per Day 
per Umt of Body Weight 
per Found per Kilo 

8 

0135 

61 2 

177 

2.75 

1 25 

65 

142 

10 

0140 

63 6 

184 

313 

1 42 

58 

130 

12 

0145 

65 8 

191 

3 51 

1 59 

54 

120 

14 

0155 

70 3 

204 

3 89 

176 

52 

116 

16 

0165 

74 8 

217 

4 27 

1 94 

51 

112 


0175 

79 4 

230 

4 65 

211 

50 

no 


0185 

83 9 

243 

5 03 

2.28 

48 

106 

22 

0195 

88 5 

257 

5 40 

2.45 

48 

105 


•JUUoneonUiMlSlSkcalME. per pound (ZSOOkealME perkUo) 
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(2) The kaocalories of M J;. per pound of body weight must decrease but 
slightly after 14 weeks of age. As long as the caloric content of the 
ration or the feed allocations do not vary from the schedule, this rule 
remains true. 

Protein Intake on Controlled Growing Feed Programs 
The daily protein consumption for meat-type pullets raised on one of the con 
trolled feeding programs given in Tables 36.2 and 36.3 is as important as the 
caloric intake. These figures are given in Table 36.5. 


TABLE 36.5 


PROTEIN CONSUMED PER PUU-ET AND PER POUND (KtLO) 
OF BODY WEIGHT PER DAY DN CONTROLLED 
GROWING FEED PROGRAMS* 


Grams of Protein 
Consumed per 
Week Pullet per Day 


Grams of Protein Consumed per 
Day per Unit of Body Weight 

per Pound per Kilo 


8 

9.2 

3.3 

7.3 

10 

9.5 

3.0 

6.6 

12 

9.9 

2.8 

6.2 

14 

10.5 

2.7 

5.9 

16 

11.2 

2.6 

6.7 

IS 

11,9 

2.6 

6.7 

20 

12.6 

2.5 

5.5 

22 

13.3 

2.5 

6.5 


•16% pTOltto erowuis nUon. moderate temperature. 


Daily protein consumption per pullet: The figures are calculated on the 
basis of agrowing ration with 15% protein fed throughout the entire grow* 
ing period. Under these conditions, the protein consumed per day at the 
end of the grooving period is somewhat high, and undoubtedly there is 
some waste when 12 or 13 gm of protein are consumed per pullet per day. 

Daily protein consumption per pound of body weight: As the pullet ages, 
her intake of protein on a pound of body weight basis decreases, and 
could be even lower during the last half of the growing period if phase 
feeding were followed. 

Starting Feed Control at Seven Weeks 

Although one of the three*mentioned feed control programs should not be 
initiated until the beginning of the tenth week, some mild reduction in feed con- 
sumption is best begun at the start of the seventh week. This makes it easier to 
change to one of the skip*day programs the tenth week. 

Careful the seventh week: Although Tables 36.2 and 36.3 call for a small 
weekly reduction in feed consumption the seventh week, the amount of 
this decrease ivill be determined by the feed consumption the sixth week. 

Do not cut do^^^l the feed intake by more than 0.6 Ib (272 gm) per 100 
pullets per day. If the birds arc stressed in any way, do not make a feed 
reduction at this time. 
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Gro^vxng Feed Reductions Not as Great as They Appear 
Table 36 6 shows the relationship between full feeding and restncted feeding 
Notice that during the eighth week the feed allocation on the restncted program 
is 10% less than the amount eaten by pullets on full feed The percentage figure 
increases until it reaches a reduction of 26% the 14th week, after which it re 
mains constant This would seem a drastic reduction, but when comparison is 
made on the basis of body weight, it is actually small 


TABLE 36 6 


COMPARISON OF CONTROLLED FEEDING VS FULL FEEDING MEAT TYPE 
GROWING PULtXTS 
(Moderate Temperature) 


Week 

of 

Age 

Controlled Feeding 

Full Feeding 

Controlled 

Feed 

Restriction 
(Weekly Basis) 
% 

Feed Consumption 
per 100 Pullets 
per Day 

Lb 

Desired 

Body 

Weight 

Lb 

Peed Consumption 
per 100 Pullets 
per Day 

Lb 

Approximate 

Body 

Weight 

Lb 

4 

91 

1 19 

9 1 

1 19 

0 

6 

33 6 

2.06 

13 6 

2 06 

0 

8 

13 5 

2.75 

14 9 

3 05 

10 

10 

14 0 

3 13 

17 5 

3 91 

20 

12 

14 5 

3 51 

191 

4 65 

24 

14 

15 6 

3 89 

20 9 

5 30 

26 

16 

16 5 

4 27 

22 3 

5 84 

26 

18 

17 6 

4 65 

23 7 

6 30 

26 

20 

18 S 

5 03 

25 0 

6 80 

26 

22 

19 5 

540 

26 4 

7 25 

26 


Example When the pullet weighs 4 65 lb on the controlled feed program. 
Seed consumption per 100 puSietsperday:sl7 51b(18tb week) When a 
pullet weighs 4 65 lb on the full feed program, feed consumption per 100 
pullets per day is 19 1 lb (12th week) 

IVhen the comparison is made on ttns basis, the feed reduction is only 
8% 

Early and long-contmuing feed reduction important To be effective, any 
controlled feedmg program must start when the chicks are young and 
continue throughout the growing penod 

FEEDING MEAT TYPE GROWING COCKERELS 
In general, growing cockerels to be used later for breeding purposes should re 
ceive the same diet as the matching females Smce the males are raised with the 
females in most mstances, this is the only practical application Male growth 
should be restncted or controlled so that the cockerels enter the breedmg penod 
well fleshed, but not fat Most pnme breeders of meat-type males can supply 
growth standards for their Ime Weigh a sample of the cockerels at the same time 
the pullets are weighed Table 36 7 gives an example of growing male weights 
when the diet is restricted 
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TABLE 36.7 


APPROXIMATE MEAT-LINE COCKEREL BODY 
WEIGHTS UNDER A RESTRICTED 
GROWING FEED PROGRAM 


Guidelines for Approximate 
Week Cockerel Body Weights 


Age 

Minimum 
Lb Kg 

7 

2.9 

1.3 

8 

3.2 

1.5 

9 

3.5 

1.6 

10 

3.8 

1.7 

11 

4.1 

1.8 

12 

4.3 

2.0 

13 

4.6 

2.1 

14 

4.9 

2.2 

15 

5.2 

2.4 

16 

5.5 

2.5 

17 

6.8 

2.6 

18 

6.1 

2.8 

19 

6.4 

2.9 

20 

6.6 

3.0 

21 

6.9 

3.1 

22 

7.2 

3.3 


Maximum 
Lb Kg 

3.1 

1.4 

3.4 

1.5 

3.7 

1.7 

4.0 

1.8 

4.3 

1.9 

4.6 

2.1 

4.9 

2.2 

5.2 

2.4 

5.5 

2.5 

5.8 

2.6 

6.1 

2.8 

6.4 

2.9 

6.7 

3.0 

7.0 

3.2 

7.3 

3.3 

7.6 

3.4 


CHANGING EGG.TYPE BREEDERS FROM GROWING TO 

program for changing egg-^pe commercial pullets 

ration is identical with the ^haoter^SS^. Necessarily, a breeder ration 

from ornwincf to a lavinc ration. o6e f , . i •_ a_ thnn a 




'• - — - , Ono rhaoter no. Necessarily, a breeder ration 

from a growing to a 'aymg ration. S P ^ ^j^ar than a 

capable of produang high hhtchabiU^ —Hon when the flock is about 20 weeks 
laying ration. Substitute the uPeta to build yolk reserves of 

(140 days) of age. This gives before production of the first hatch- 

Certain vitamins and other feed comp 
ing eggs. 

^nc» r-t»oM prowing to breeding diet 

PHAWPTMP XfFAT^TYPE BREEDERS FRO.l 

CHANGING MEAl-i rrr. o coTual maturity it becomes nec- 

At about the time the meat-type P^® ^ jo the laying feed program. Bc- 

essary to change from the growing fe P . jbg rrowing period, and the fact 
cause of the drastic feed reductions mau B production begins, this calls 

that feed intake must be increased grea y , , ^ pullets arc raised on a skip- 

for a detailed program. bccins, they must be fed every day. 

day feeding program and when egg pr 

Chronological Order IVhcn Chanpng P^®®*”® the growing feed to the 

The day-by-day procedures for important that th«c be fol- 

^ying feed programs are given in Ta 

lowed very carefully. ^ . „.tine the changeover, the following are to 

ly/iaf must be considered: In maW g 
bo taVen into consideration: 
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(1) Change from the grower to the breeder ration on the 140th day, but 

continue the controlled growing feed program for 2 more weeks 
(through 154 days) 

(2) St^ to increase the breeder feed intake on the 155th day, taking one 

week to get the pullets on full feed Recommended daily feed al 
lotments for this period are given m Table 36 8 

(3) Full feed the breeders begmnmg on the 162nd day 

Important change made tn feed measure The figures dealing wth feed 
consumption in Tables 36 2 and 36 3 are on the basis of birds only, but 
the feed allotments given in Table 36 8 are given in pounds and kilos per 
lOD pullets, mcluding the male feed Thus, the figures in Table 36 8 are 
proportionately hi^er 


TABLE 36 8 


GUIDELINES FOa CHANGEOVER FEEDING RECOMMENDATIONS 
FOR MEAT TYPE BREEDERS 
[Feed per 100 PuUets per Day (Male Feed Included)] 
(Moderate Temperature) 


Age of Flock 




Crowing Feed Program 




Week 

Day 

Limited Etery Day 

Skip 2 Days per Week 

Skip Every Other Day 

Amount of 
Feed Fed 
on Feed Days 
Lb Kg 

Type 

of 

Feed 

Amount of 
Feed Fed 
on Feed Days 
Lb Kg 

Type 

of 

Feed 

Amount of 
Feed Fed 
on Feed Days 
Lb Kg 

type 

of 

Feed 

20 

140 

20 4 

93 

Grower 

275 

12 5 

Grower 

40 0 

181 

Grower 

21 

141 

21 0 

9 5 

Breeder 

No feed 


No feed 



142 

21 0 

9 5 


28 0 

127 

Breeder 

41 0 

18 6 



143 

21 0 

9 5 


28 0 

127 

■ 




144 

21 0 

9 5 


No feed 






145 

21 0 

9 5 


28 0 

12 7 

• 





21 0 

9 5 


28 0 

127 

“ 





147 

21 0 

9 5 


28 0 

12 7 

* 

No feed 


22 

148 

21 5 

9 8 


No feed 






149 

21 5 

98 


29 7 

13 5 

• 




150 

21 5 

9 8 


29 7 

13 5 

« 





151 

21 5 

98 


No feed 





152 

21 5 

98 


29 7 

13 5 

" 





153 

21 5 

9 8 


29 7 

13 5 





154 

21 5 

98 


29 7 

13 5 

" 

41 8 

190 





Amount of Feed Fed Every Day 





23 

155 

24 

10 9 

Breeder 

24 

10 9* 

Breeder 

24 




156 

26 

11 8 


26 

11 8 


26 




157 

28 

12.7 


28 

127 


28 




158 

30 

13 6 


30 

13 6 


30 




159 

32 

14 5 


32 

14 5 


32 




160 

34 

15 4 


34 

15 4 


24 




161 

36 

16 3 


36 

16 3 


36 

16 3 



162 










30** 

to 



Full feed breeder feed— all 3 programs 




210 












• ptwiouslT thawM* *no-fe«d"C»r 
•* Approximate to after peak of etc produettoo 
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Notes on Table 36.8 

(1) The figures given for feed allocations are guidelines only. The amount 

of feed given at the end of the growing period wffl have a beanng on 
the feed allotments in actual practice. . , j . 

(2) When skip^day growing feed programs have been wed, 

feeding on a normally “no feed” day nearest a day when the pullete 
are 155 days of age. To have the birds skip a day of feeding, then fol- 
low this with a day of reduced feeding creates too much stress. 

(3) The chS-ver feed amounts are based on the flock atoning 5% hen- 

day egg production at the end of the 23rd week, certmnly no later 
than the 24th. When the flock is to mature earlier or later, the pro 
gram should be shifted accordingly. 

Chronolo^cal Changes in Management Programs ^ u. u fu 

To associate changeover programs involved with feed and light, both are 
grouped together as follows: 

Management Change 

Change from grower to breeder ration but con- 
tinue controlled feeding. 

Self-feed oystershell. 

Increase the length of light day to 14 hours. 
Flock should lay first eggs (1 to 2% production). 
Start feeding controlled amounts of breeder 
feed every day. ^ 

Flock should reach 5% hen-day egg production. 
Full-feed breeder feed every day. 

Increasethelightday by onehour. 

Discontinue free-choice feeding of oystershell. 

Problems During the Changeover ♦»,„ nnri nt thp 

It is important that the 

times stated above. To of the light day without an increase in feed 

of the light day, or increase the len^h onhe^^^^^ egg producUon will be sacrificed 
consumption, can only lead to difficu “M, enner ctb 

or body weight will LoUn^mind'that climatic changes and 
Hot and cold weather: “ ^h^f^d^rsumpUon. The b.-«ic rule is 

caloric content of the morc^feed with each I'F drop in tern- 

that the bird has need for risp. change in caloric content 

perature and 1% less feed unto i^ach 1 F nse^l - ch^g 

of the ration alters the feed mUK y pullets (in* 

ble 36.8, Uie daily feed '“"f VariaUons at this time be- 

eluding male feed) « pven a^ 2 .5 lb (9-8 Kgh 


Week of Age 

Day of Age 

20 

140 

21 

147 

22 

148 


154 

23 

155 


161 

24 

162 


162 


168 


Hot Weather 

Lb Kg 

Moderate Weather 

Lb Kg 

Cold Weather 

Lb Kg 

18.3 8.3 

21.5 9-8 

24.7 11.2 
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Caution The guide figures given in Table 36 8 must be corrected for tern 
perature vanations However, mamtenance of optimum body weight is 
the mdex to use m making feed allocations during grooving Feed intake 
must be regulated to maintain the weight, regardless of the temperature 
How much feed on the ISStk day^ The average daily feed consumption 
the week prior to the 155th day (22nd week) will detennme the amount 
of feed to be allocated on the 155th day Fust make the calculation, 
then on the 155th day give each 100 pullets 2 5 lb (1 1 kg) more feed 
(male feed included) than the average daily feed consumption the 22nd 
week After this, mcrease the feed allocation 2 lb (0 9 kg) per 100 pullets 
each day until the flock is on full feed 

FEEDING EGG TYPE BREEDERS DURING EGG PRODUCTION 
Although the feed formula must be changed dunng the penod of egg produc 
tion to compensate for the production of eggs that will hatch into quality chicks, 
the feed management program is identical with that used for the production of 
commercial eggs by egg type strams See Chapters 33 and 35 In most instances, 
egg type breeder females are full fed dunng the laying penod If theu weight at 
sexuil matunty was correct, their size dunng the production cycle should be 
optimum 


FEEDING MEAT TYPE BREEDERS DURING EGG PRODUCTION 
Until recently, meat type breeder hens were full fed dunng the laying penod 
However, this program causes birds to gam too much weight dunng egg produc 
tion Not only is the weight mcrease too great, but too much fat is laid down i*) 
the liver To alleviate this condition, most of those having meat type breeders 
follow some plan of feed restnction dunng the laymg penod As m restnction 
dunng growmg, the program must be related to the body weight mcrease dunng 
the production phase 

Controlled Feedii^ Program Dunng I^oduction 
As with all chickens, the bird’s need for energy to process the other feed con 
stituents governs the daily feed mtake And again, environmental temperature, 
rate of egg production, and a vast array of other factors, affect the daily quantity 
of calones the hen requires Only averages under conditions of moderate tempera, 
tures can be shown, and such a schedule is given, as a guide only, in Table 36 9 

Notes on Table 36 9 

(1) Feed per dozen eggs The standard for total egg production dunng the 
40 -week laymg penod is 154 eggs (12 8 doz) \Vhen the flock is full 
fed a dozen eggs would be produced on 8 5 Ib (3 9 1^) of feed 
(108 5-12 8), male feed mduded On the controlled feeding pro 
gram it would require 7 6 lb (3 5 kg) of feed per dozen eggs, male 
feed included (97 4 - 12 8) 

This saving m feed is the most important reason for using some feed 
dunng the egg production penod of meat type breeders 
U) tullfeed until past the peak of egg production It is recommended 
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(Moderate Weather) 


Week of Egg 
Production 


% Hen-day Egg 
Production* 


Feed Consumed per 100 
Hen s per Day (Males Incl)* 

Full-fed Control-fed 

Lb Kg Lb Kg 

36 16.3 Full-fed 

39 17.7 , . 

41 18.6 , . 

43 19.5 

43 19.5 

43 19.5 " I 

42 19-1 „ 1RR 

41 18.6 41 18.6 

41 18.6 40 18.1 

41 18.6 40 18.1 

41 18.6 39 17.7 

46 18.1 39 17.7 

40 18.1 38 17.2 

40 18.1 38 17.2 

40 18.1 37 16.8 

39 17.7 37 16.8 

II ”77 36 ip 

39 17.7 36 16.3 

39 17.7 35 15.9 

39 17.7 36 15.9 

39 17.7 34 15.4 

17 7 34 15.4 

38 17 2 33 IB.O 

38 1L3 M 15.0 

38 17.2 32 14.5 

38 17.2 32 14.5 

38 17.2 31 14.1 

3 ft 17 2 31 14.1 

II I 7.2 30 13.6 

38 17.2 30 13.G 

38 17.2 30 13.6 

•>0 17.2 30 13.6 

II l 6.8 30 13.6 

37 18.8 29 13.2 

37 16.8 29 13 - 

36 16.3 » 13.2 

36 16.3 » 3 .. 

35 15.9 ^ ' 3 .; 

35 15.9 ^ 13 .; 

15.4 13.* 


Female 
Body 
Weight** 
Lb Kg 


7.3 
7.3 
7.3 3J 


Total feed consumed per hen 
(males ind udedl 
Tola! feed consumed per hen 
(no ma!rt) __ 


wWa cci4»»»n*4 feo- 


44.7 8!l.S 40.1 
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that the flock be full fed from the onset of egg production until it is 
•well past the peak This is a critical period, the pullets must gam 15% 
in weight, and reach better than 80% egg production Not only do 
they require a large number of calories of enei^, but their demand 
for protein is great 

(3) Gain m body weight prior to peak production Many times certain 

flocks will gam more than 15% m weight during the first 7 or 8 weeks 
of egg production When puUets are too heavy at the date of first 
egg, they may become excessively heavy at the peak of production 
Generally it is disastrous to try to correct weight during this early 
period of production by decreasing feed intake 

(4) Body weight at peak of production The body weight figures in Ta 

ble 36 9 are optimum when the birds are on a restncted feed intake 
However, if the pullets arc excessively heavy at peak egg production, 
the weekly optimum feed reductions thereafter must only be propor 
tionate to those given m the table It is a poor policy to restrict the 
feed intake more in an endeavor to get the body wei^t reduced to 
the figures in the table 

(5) Feed involved m constructing the table In making the calculations, a 

feed containing 1260 kcal of M E per lb (2772 kcal per kg) was used 
If the ration contains more energy, less feed would be required, when 
it contains less energy, more would be necessary The protein con 
tent of the feed is 15% 

(6) Feed per dozen eggs produced It is interesting to study the variations 

m the amount of feed necessary to produce a dozen eggs as the pullet 
progresses through her laying penod These figures are given m Ta 
ble 36 10 and are for those hens kept on the controlled feed program 
Notice that the feed allocated per dozen eggs produced increases as 
the hen goes throu^ her egg production cycle, but not as rapidly as 
her rate of egg production decreases 


TABLE ae 10 

FEED TO PRODUCE A DOZEN EGGS 
(Controlled Feeding Program) 


Egg Production 


Week 
of Egg 
Production 

% 

Hen day 

Dozens per 

Day per 
lOOHena 

Feed Allocation per 
Dozen Eggs* 

(Male Feed Included) 
Lb Kg 

5 

82 

6 83 

6 30 

2 86 

10 

76 

6 33 

6 32 

2.87 

15 

70 

5 83 

6 35 

2.88 

20 

64 

5 33 

6 67 

2.98 

25 

58 

4 83 

6 62 

3 00 

30 

52 

4 33 

6 92 

3 14 

35 

46 

3 83 

7 57 

3 43 

40 

40 

3 33 

8 71 

3 95 


■ Moder»t« 
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Energy and Protein Consumption During Laying Penod 
Bemg heavier, but producing fewer eggs Leghorn commerc^ pul ets^ to 

daily energy and protein requirements of meat-type breeders are vastly different 
Ir^e pe^of egg production, the meat-type breeder hen f 

of metabohzable eLgy and 26 5 gm of protein Pf/aj. However both the ^n 

ergy and protein requirements decrease rapidly as e y g given in Ta- 

andysis of the ene^y and protein consumption per hen per day is given in Ta 

ble 36 11 


table 3611 


ENERGY AND 


PROTEIN REQUIREMENTS OF MEAT TYPE 
(Moderate Weather) 


breeder hens 


Week Feed Allocation 

of Egg per 100 Hens 

Production per Day (Males Incl) 
Lb Kg 


5 

43 

19 5 

10 

40 

18 1 

15 

37 

16 8 

20 

35 

15 9 

26 

32 

14 5 

30 

30 

13 6 

35 

29 

13 2 

40 

29 

13 2 


Feed Consumed 
per Hen per 
Day (No Males) 
Gm 

177 

165 

153 

144 

132 

124 

120 

120 


M E Consumed per 
Hen per Day* 
(No Males) 
Kcal 


491 

457 

424 

399 

366 

344 

333 

333 


Protein Consumed 
per Hen per Day* 
{No Males) 

Gm 


26 6 
24 8 
23 0 
21 6 
19 8 
186 
180 
18 0 


•r..d contUnr 1260 k«l M E p.r lb (2772 kcU/kal^a 16% protein 


CALCTUM requirements FOB MEAT-TYPE BREEDERS 
LALLiuai LeEhoms, but produce fewer 

Meat-type breeder hens consume laying bird is related to her egg 

eggs Inasmuch as the calcium meat-ty^ breeder diet is matenally 

production, the calcium percentage in 3.50% calcium, while 

lower. Most Leghorn “"“J" between 2.76 and 3 25% calcium, 

meat-type laying feeds are ^0™““ tbe calaum need is proportionately 

This reduction does not mean, however, ,. —gat-type bird consumes a 

less. The reduction in the feed is practical because the meal lyp 

much larger amount of feed. 

PHASE FEEDING MEAT-TYPE BREEDERS 

Because meat-type breeders '''f 

log egg production, ‘’’® tatter part of the egg production c> cle is 

tern content of rations used during tn m. but it must be kept in mind 

iwssible, and perhaps some birds averages oniy about 40 weeU. 

that the production penod for birds, 

whiie the penod is 52 or more w ceKs with cgg-t> pc 

niYTJivr* HOT AVD cold weather 
FEEDING MEAT-TYPE ■’'‘^EDEnS D ^ 

if meat-type taycis are on a ""jf” hot or cold weather. .N'ormally, 

the calonc content of the diet during periods of hot or co 
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TABLE 3612 


DAtLY FEED ALLOCATION EQUIVALENTS BASED ON VARIATIONS IN 
HOUSE TEMPERATURE AND CALORIC CONTENT OF FEED 


Environmental 
Average 
Day time 
House 


Feed Allocated per 100 Hens per Day from GUIDE (Table 36 9) 
40 Lb 37 Lb 34 Lb 31 Lb 


CalonesME/Lb Calories ME/U> CalonesME/Lb Calories M E /Lb 


1200 1300 1400 1200 1300 1400 1200 1300 1400 1200 1300 1400 


Moderate 

Weather 

65‘’~70‘’F 

43 

40 

38 

39 

37 

35 

36 

34 

32 

33 

31 

29 

Cold 

Weather 

50’’-55'’P 

49 

46 

43 

45 

43 

40 

42 

39 

37 

38 

36 

34 

Hot 

Weather 

34 

32 

30 

31 

30 

28 

29 

27 

26 

26 

25 

23 


the feed allocations given in the tables should be increased during cold weather 
and reduced dunng hot weather rather than to change the energy m the feed 
However, it the breeder hens are fuU fed, the calones in the feed should be ad 
justed to compensate for temperature dianges With regulated controlled feed 
mg, the buds will be consuming Jess ene^ than they actually need» so changing 
the ration is of little importance However, when full fed, the amount of energy 
consumed has a heating on the grams of piotem consumed per bird per day 
Variations in temperature and feed energy To show how vanationsin the 
house temperature and the kilocalories of metabolizable energy m the ra 
tion affect the bird’s need for feed. Table 36 12 is presented The figures 
in the table show how easy it is to overfeed or underfeed when the 
weather changes This same theory could be used for growing birds 
Example When Table 36 12 suggests that 37 Ib of feed containing 1300 
kcal of M E be fed dunng moderate weather, this amount of feed is 
equivalent to 

(a) 43 Ib dunng cold weather 

(b) 30 lb dunng hot weather 

(c) 45 lb of feed containing 1200 kcal of ME dunng cold weather 

(d) Etc 
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In all probabiUty more is known about nutrition onheteoUer 
other type of chicken. In the clamor for rapi^ j formulas that will produce 
scientists have spent countless horns in feeding of growing pullets, 

rapid and economical gains in the broder house. In the feedmg ^ 
layers, and breeders the method of feed ndmmist ation is a pnme 
broiler feeding feed formulation is the major con 

Broders Self-fed , until market 

BroUers are pven aU the feed they ^ ea accepted 

time. Usuaily the feed is mash or “um Relatively speaking, the rations 

form after the birds are four or five wee essential and high-energy 

are high in both protein and energy , for P P 
formulas are more conducive to economic w gh 

Available Energy carbohydrates and fats. 

The primary sources of ener^ m bt ^ become a source of energy. 

However, when protein is fed in excess, balance between carbohydrates. 

To feed protein for energy is uneconomic^; the ^e be 
fats, and protein in the diet must *’® energy in a broiler ration is the 

Calories in starting and finishing “'e*®- provide between 

highest of any of the Poultry (3190-3410 

1450 and 1550 kcal of uid cOTtain slightly more calories 

kcal/kg) of feed. The finisher ration sho n | ula to provide 

than' the starting diet. Usually me shown in Thble 33.4. 

these high amounts of energy- Typ 

Chapter 33. __ , weekly growth and feed con- 

Tables 20.6 and 20.7, Chapter 20, sho ' Lergy consumption as 

version for broilers, by sexes, , 37 i of factual interest are: 

made from these figures are shoi™ m Tab|e^ ^ 

(1) The daily energy requirement pe 

mainly because they are body weight decreases as 

(2) The dmly energy requirement per p 

the birds grow older. jf any difference be- 

(3) When compared on , in the caloric requirement per pound 

tween the males and females in 

of bird. 

Protein in starting and Finishing Diets about 24% protein during 

•nieoretically. tL diet of the broiler should ^ 

the first 2 weeks and should fed two rations: 

pracUeal to make so many changes. Most broilers arc 

(1) Starter, with 23 to 24% P™*®'" 

(2) Finisher, with 20 to 21 /o 9™}.®'" necessary protein requirement during 
These two rations pretty well equ.nh« the necessary 


6)9 
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table 37 1 


ENERGY CONSUMED BY GROWING BROILERS PER DAY* 


Week 

Males 

Females 

Straight run 

Kcal of M E Consuroed 

Kcal of ME Consumed 

Kcal of M E Consumed 

Per Bird 
per Day 

Per Pound of 
Body Weight 
per Day 

Per Bird 
per Day 

Per Pound of 
Body Weight 
pet Day 

Per Bird 
per Day 

Per pound of 
Body Weight 
per Day 

2 

90 

164 

83 

163 

85 

162 

4 

203 

135 

t75 

133 

190 

134 

6 

329 

118 

264 

112 

296 

115 

8 

455 

103 

344 

99 

401 

101 

10 

495 

82 

384 

84 

434 

83 


•Staner (0 UirouA S wk) 1450 kcal M E. pn lb (3ld0 kcal/kf) 
*Flnlsbei U<t« b Wk) l&OOkcalME per lb (3300kcal/kc) 


the starting and growing periods Actually, the protein requirement for straight- 
run flocks would approximate the following 

Week % Protem m Ration 

1 24 

2 24 

3 23 

4 22 

5 21 

6 20 

7 19 

8 18 

9 17 

Protein Consumption by Growing Broflers 
When Tables 20 6 and 20 7, CbaptCT 20, are used as the standard for feed con- 
sumption and growth, the protem consumption may be calculated, usmg a start 


TABLE 37 2 


PROTEIN CONSUMED BY GROWING BROILERS PER DAY* 


Week 

Males 

Females 

Straight run 

Grams of 

Protein Consumed 

Grams of 

Protein Consumed 

Grams of 

Protem Consumed 

Pet Bird 
per Day 

Per Pound of 
Body Weight 
per Day 

Per Bird 
per Day 

Per Pound of 
Body Weight 
per Day 

Per Bird 
per Day 

Per Pound of 
Body Weight 
per Day 

2 

6,2 

11 3 

59 

11 6 

6 1 

11 5 

4 

14 3 

9 5 

12.8 

97 

13 8 

96 

6 

19 7 

7 0 

15 7 

67 

17 7 

68 

8 

274 

6 2 

20 9 

6 0 

24 0 

6 1 

10 

30 0 

5 0 

23 7 

S 2 

26 3 

5 1 


• SUrtrr (0 throucb S «k) 23% protein 

• Finiibei (*tl“ 20% protein 
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ing ration containing 23% protein and a finishing ration with 20% protein. These 

figures are given in Table 37.2, and shov^ increase markedly as 

( 1 ) The grams of protein to the males than the fe- 

the chick ages, the increase bemg greater lor 

males each week berause of decreases as the birds 

Vti“a”:nd‘’weekTl^ therJ is no difference between the 

Xtein consumption l.r Ld 

mTc:“ ZetS^nfi at a faster’rate, require more protein 


per day, as 

shown below: 



Body Weight 

Lb Kg 

Grams of Protein Consumed per 
Day per Pound of Body Weight 
Males Females 

1 

2 

3 

4 

5 

0.45 

0.91 

1.36 

1.81 

2.27 

10.9 

17.7 

22.5 

25.8 

29.2 

9.1 

14.3 

18.2 

21.3 

24.4 


broiler feed conversion ^ broiler 

Feed conversion, or the units of ^®^”^**;]^'^roducer. Feed conversion must 
weight, is of economic importance to the br F ^ of live broiler has a 

not be considered per se; the cost of pro 

greater significance. . , ,55 are better feed converters than 

First gains are the most economii^, an fagj conversion. But 

females. Usually, the fastest growing 1 results are obtained in the 

many factors influence feed conversion, lor me footers having a 

healthy flock grown in a favorable envuronment. borne 

bearing on feed conversions are: 


type of litter; 
length and intensity of ngn . 

ventilation; 

ammonia fumes in the pou try • 
floor space per bird; 


type of equipment; 
stress; 
disease; 
caretaker; 
strain of birds. 


DIFFERENT DIETS FOR MALE AND separately. The males 

In many instances the male and “So market weight of each sex 

nte sold about a week before the ^"‘^es separately has led to the 

will bo approximately the same. ,0 compensate for the more 

thought that each should receive » few differences of importanc.- hai-e 

rapid growth of the cockerels: but thus f protein ami en- 

been made in the basic diets. Ewdenlly the rei 
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ergy in the ordinary broiler diet is satisfactory for each sex even though the males 
do eat more, grow more rapidly, and have better feed conversions 

FEEDING ROASTERS 

When broiler strains are raised to roaster weights, a broiler finisher ration may 
be fed to maturity However, a less costly ration may be used after either sex 
reaches 4 5 Ib (2 04 kg) m weight These feeds have a slightly higher energy con 
tent, and the protein content may be reduced to 17 to 18% 

Ultrarapid growth is not always advantageous when raising roasters It is more 
important that the birds deposit lai^e amounts of fat m the tissues Furthermore, 
when growth is forced at roaster weights, there is likely to be a higher incidence 
of breast blisters See Chapter 20 



CHAPTER 38 


Bacteria, Viruses, Protozoa, and Fungi 


DISEASE AND OTHER TERMS 

active immunity: Immunity produced in the bird either by natural exposure or 
by vaccination. 

acute disease: A disease of short and severe duration. , „ 

agglutination test: A test for the presence of antibodies performed by mixing 

blood or serum and an antigen. 

agglutinin: A substance which causes bacteria or blood corpuscles to coalesce or 
antiSciTiaS; substance produced by microorganisms that has the power to 
cnfi^ody;"! suSce'formed in the body as the result of infection or adminis- 
cnt that produces antibodies when injected into 

antSuc^A substance applied to animals which reduces mtooorganisms to a 

harmless state, either by kiUing them or 
antiserum: A serum containing antibodiK specific to a 
antitoxin: A specific antibody capable of neutrahzing a specific toxin. 
aseptic: Free from pathogenic organisms. ._..r,v,.ir,mveliH 5 i 

cfaxfa; Uncoordinated muscular movements (as 
attenuated: A disease organism that has been 

autogenous uaccine,- A vaccine prepared from cultmes derived from infected 
birds and used to immunize against further contagion. 
avirulent: An organism that is not vMent of rtpfininncv 

avitaminosis: A disease or malfunction caused ..ii 

bacteria: Microscopic organisms that arc compose .nores 

".rr li .. ~ — 

thorn. 

which mhlMts IJe m^y 

kinds of microorganisms (the more numerous the kinds, the wider the 

carri'e'i^^'^rhicken that shows no evidence of a di^se. yet harbors the organism. 

coeeMtoriari" A™h^ta{ compound added to the feed or dunking water to com- 

con^^stto'i^r’Aroirn.ecumubtion of blood in the blood s-e«el. causing erce«.ve 
Wood in tht* tissues. 
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contagious disease An infectious disease that is readily transmitted to other 
buds 

culture (noun) A group of microorganisms groivn on artifiaal media m a 
laboratory 

culture (verb) A procedure used to remove organisms from the bird and to iso 
late them 

detergent Usually a soapless, synthetic, water-soluble agent which reduces sur 
face tension and thus emukifies oils and has cleansing properties 
disease An impairment of the normal function of any body organ or part of the 
bird 

dism/ccfanf A substance that kills pathogenic o^nisms but not necessarily 
spores and is usually applied to inanimate objects 
dropsy An illness charactenzed by excessive water in the abdominal cavity 
edema An excess of fluid m the tissues of the bird 
enteritis An intestinal mflamraation 

eryfhrocy te A red cell or corpuscle of the blood used for transporting oxygen 
estrogens Certam hormones secreted by the ovary that are capable of govemmg 
some of the secretions of the oviduct, and certain synthetic compounds having 
similar properties 

fomites Inanimate objects such as clothing, feed bags, etc , that harbor disease 
produang organisms 

germicide Any agent that kills bactena, especially those that are disease 
producmg 

hemorrhage A condition occurring when blood escapes from the arculatory 
system 

hepatitis An mflammation of the liver 
histology Study of the body tissues 

hormone A substance produced by specialized body cells, which when trans 
ported by the blood system, hi the power of effecting a change in other 
body cells 

host An animal that supports a pansite or a pathogenic organism 
hydrogen ion concentration A value which indicates the acidity or alkalinity of 
a solution, running from 1 to 13 (exponentially) Seven is neutral, above 7, is 
alkaline, below 7, is acid Also called pH 

immune A bird is said to be immune when it has some degree of resistance to a 
particular disease 

immunity State of being resistant or immune 

implant (verb) To deposit beneath the skin of the bird, as when a capomzing 
pellet IS implanted beneath the skin of the neck 
infection The mvasion of a pathogen into susceptible tissue resulting m disease 
infectious disease A disease produced by the invasion of living microscopic or 
ganisms 

infectious organism An oigamsra that has the capability of producing 
isolation Keepmg poultry m areas separate from other poultry 
lesion A variation m the normal appearance of tissue as the result of a pathogen 
or mjury 

microscopic Visible with a microscope 

morbidity A sickness in a bird or Dock caused by disease 
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mortality: Death of birds in the flock. 

necrosis: Death of Uving tissue usuaUy caused by lack of blood supply. . 

neoplasm: Tissue which develops abnormally and usually has no physiologic 

function, such as a tumor. , . . ■ j • 

parasite: An organism that Uves in or on another organism, from which it denves 

its nourishment. , , ii. j. 

passive immunity: Usually that parental immunity p^sed from mother to off- 
spring through the egg (by antibodies), or artificially by the admmistration of 
an antiserum. 

pathogen: An organism capable of causing disease. 

pathogenicity: The capabiUty of an organism to produce a disease; a quantitative 
term. 

pH: See hydrogen-ion concentration. . , , j 

plasma: The clear solution remaining after the corpuscles have been removed 

P 0 ly“f .^““a^iigen or bacterin containing several strains of an organism or 

prot3^Zute protoplasmic acellular or unicellular animals rvith varied mor- 
phology and physiology. 

renal: Relating to the kidneys. KoFiori. nrosent 

sanitizer: A preparation capable of reducing the n ■ 

sometimes combined with a detergent. 
septicemia: Invasion of the bloodstream Pathogenic in aomganisms 
serological test: A test performed on blood serum to determine the presence or 
absence of specific antibodies. 

serotype: A particular strain of a microorganism. j nmoertics have 

serum: The dear fluid remaining after the corpuscles and clotting properties have 

been removed from the blood. , . . \ rfoctmvs nil forms of 

sterilizer: Any chemical or agency (steam, heat, etc.) which destroys all forms 

life (bacteria, mold, viruses, etc.) i„,„prF it. resistance to 

stress: Anything which affects the bird's well-being and lowers its resistance to 

disease. ti,. cnrfnre tension of the solvents in which 

surfactant: Chemicals which lower the surtace rension oi 

they are dissolved, such as detergents. rUsmse 

^ndrome: A =y“‘P‘°”"'°”™f" bioIo^cal agents when applied to the 

'■«aHon mst "is tL'weakest dilution at which clumping of the antigen 

reduced heart beat, lowered P^ „ attenuated, or living to- 

vaccine; A preparabon of IVlody of the bird produces or in- 

tally virulent) which when placed in Uie oouy oi 

car "rrn‘rcr“ot^anlX“e1Sc^ a nation from the onginal 

vcclorr’An'rimJ wW^^^fanTtmasmiU parasites to poultry, such as the 
earthworm, which carries the chicken tapeworm. 



520 COI.1MERCIAL CHICKEN PRODUCTION MANUAL 

vermicide A preparahon that kills wonns in poultry, either mthin or outside the 
host , 

virulence The relative ability of a microorganism to transmit disease, usually a 
quantitative term 

virus An organism, ultramicroscopic in size, that multiplies only in living cells, 
some of which are capable of causmg disease 
wetting agent Any substance whidi, when added to water, reduces surface ten 
Sion and improves the cleaning action See also detergent, surfactant 

MCROORGANISMS AND DISEASE 

Microorganisms constitute a large group of living cells that complete their life 
cycle m their minute state, they do not form conglomerates of cells as are found 
m the higher forms of life 

Most such cells remain in a sm^e form, although they may align themselves 
with other, similar cells to form long filaments or chains Being hving organisms, 
their fimction is similar to that of higher organisms They digest and assimilate 
food, and excrete waste products 

As do higher forms of life, they necessarily must fight for survival Being small, 
they have been provided by nature with a survival potential through their abibty 
to reproduce m extremely large numbers These large numbers mean that dis 
semination is great, most microorganisms are abundant everywhere 
Some microorganisms are necessary to complete various reactions required to 
sustain the complex forms of life Others are pathogenic, they produce certain 
reactions that are detrimental to the higher forms, among which is the chicken It 
IS this group that we are interested m 

The organisms producing diseases in chickens are too small to be seen with the 
naked eye, a microscope must be used All such organisms are not similar in 

structure, size, chemical composition, mode of nutrition, or m the manner in 

which they attack their host In the mam such organisms may be divided into 
four classes 

(1) Bactena (3) Protozoa 

(2) Viruses (4) Fungi 

Although the organisms >vithin each of the above groups are similar m many re 
spects, most may be identified only by using intricate laboratory techniques 

BACTERIA 

Disease producing bactena are abundant m the poultry world These organisms 
are capable of invading the chicken, where they multiply rapidly through cellular 
division, and produce a phjsiological change in the host bird that it cannot with 
stand Sickness follows, and if the reaction is severe enough mortality may result 
Bactena exist m three forms 

(1) sphcncal or coccus, 

(2) rod-shaped (baclcnum or bacillus), 

(3) spiral (vibno, spirochete, spmllutn) 

How Bactena Grow 

Commonl>, the bactena dmde by a fission that separates each coll into two 
equal haUcs However, cocci ma> divide in several planes, produang the long 
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chains or sheets common to their type Some other bacteria split m a Y-form, m 
others, buddmg is prevalent , , , n i „ 

Once the disease-producing bactena gam entrance 
of the cells IS rapid One cell divides mto 2, 2 into 4, 4 into « mto 16, etc But 
geometric multiphcation (commonly called exponents growth) 
tmue forever, soon there is competition for a food supply and oxygen, ^"<1 m y 
cells may become incapable of division But the numbers are soon ^ ‘^at 
their ability to produce disease in the bird is far beyond the 
Organisms grow similarly in the laboratory Bactena may bactena 

and reproduce in the laboratory by using artificial mems The bactena 
are removed from the host, or from other 

on or m a medium known to furnish the correct . 

ture The medium is then warmed to a certain temperature to “cate opt 
mum growth When the bacteria are placed on a ob 

division IS rapid and colonies of the growing of 

served with tiie naked eye Each organism f °Xrme"nts 

colony of different shape, color, and makeup and this pattern presents 

one means of identifying the type of bactena o seiwe certain 

ences in the environment m ^ reading of agglutination tests 

have caused SllSy antigem m me today include 

and in the production of f bactena, m order that the antibodies 
one or more of the variant stons of earners of all forms of 

being produced by the bird being tested will detect camen. 

the Salmonella pullorum 

How Bactena Produce a Ckintagious Disease rt^nn/nttmus When con- 

Poultry diseases may be classified as contag,ousjmdj^nco^te^.oj<^^^^^^ 
tagious, they are capable of *’®‘"®^™the disease, others loner the bird’s resis 

bactena produce the actual condition o other diseases 

tance, thus increasing the ° I"©! the entrance of the disease producing 

In most instances a disease is the res ,, , tion The organisms produce 
bactena into the bird, and the “6 ^ 

toxins which, in turn, are cellular production or because the 

the amount of the toxin, cither by i effect of the disease 

quantity of bactena is ovenvhelmmg. ‘he peater the 

Toxins produced by bacteria arc of fpxotoxin tetanus), 

(1) those produced by Imng or^i ( diiintegrites 

(2) those not liberated from the ecu 

(endotoxin, stcP6y'°=°®“\^°°?^X rad’blood cells, 

(3) those which _ .hat preicnt the inrasion of disease- 

(4) those which break down bamers that preien 

producing organisms ormnism Ls a measure of iU atiililj to pro 

The virulence (pathogenicity) of a ^ power to innde the tliiue*, 

duce disease Each organism ranes acco g 



522 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


and m production of the necessary toxins The rate of multiphcation of the cells 
within the host is also a contributing factor 
Virulence withm a species of bacteria may vary Many disease producing 
organisms remain in a quiescent state within many birds, but when condi 
tions are right, they take on a new life, raultiplymg and producing tosins 
in abimdance 

On farms where successive groups of chicks are started, the virulence of 
the onanism vnll be increased m each lot once an outbreak occurs Not 
only does the disease stnke harder, but it attacks the birds at a younger 
age 

Host Must be Susceptible for a Disease to Develop 
Conditions must be nght, and the host sus<»ptible, for the bacteria to make an 
mvasion and produce the disease Nature has endowed the bird with two protec 
tive devices to prevent mvasion, and with certam other factors to help reduce inci 
dence of the disease 

(1) Those which prevent (or attempt to prevent) organisms from entenng 
the body such as 

(a) secretions, 

(b) skm, 

(c) mucous membrane 

However, these protections are generally minor, mvasion through skm 
abrasions, via the respiratory tract, and by other means (or methods), 
usually overshadow their benefits 

(2) Those which fight the organisms that have entered the body 

Each type of bacteria causes the production of an unassociated chemi 
cal that acts to destroy the organism that produced it This self 
destruction is, m most instances, complete to the extent that all the 
disease producing bacteria in the body are destroyed, and the disease 
in the flock subsides See Chapter 39 for complete details 

(3) Speaes resistance 

Certam bacteria may mvade hosts other than the chicken These bac 
tena will grow and multiply but will produce no discomfort or other 
evidence of the disease Some other bacteria may mvade and cause 
disease symptoms m several hosts Some diseases quite common m 
the chicken occur m several types of poultry (duck, quad, turkey, etc ) 

(4) Age susceptibility 

Some diseases attack chickens of a certain age and produce disastrous 
results, yet show few, if any, symptoms w birds of other ages 

(5) Climate and season 

Some poultry diseases affect birds more dunng cold weather than 
during warm, others are more prevalent dunng penods of warm or 
hot weather 

(6) Freedom from stress 

The physiological well being of the individual has an effect on the m 
cidence of disease outbreak Good nutntion, freedom from stress, 
adequate housmg, and temperature control improve the condition of 
the bird, making bactenal outbreaks less hkel> 
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VIRUSES 

A second group of disease-producing o^anisms is represented by the viruses. 
They are living organisms, exceptionally small in size. Commonly known as 
filterable viruses, they are capable of passing specific filtere which bacteria will 
not permeate. The common microscope is of no value in detecting these as they 
are so small, but the electron microscope is capable of photographing them. 

Viruses multiply only in cells: Bacteria can multiply almost anywhere in 
the body, but a virus can live and reproduce only within a cell of the host. 

Treatment of viral disease difficult: To attack the living virus it is necessary 
to get to the seat of infection, namely, the cell. This is most difficult, and 
for this reason any chemicals or antibiotics administered in the feed or 
drinking water are seldom effective in treating a viral infection. Some- 
times injections are of little value even though they quickly get into the 
bloodstream. 


Properties of the \firuses 

AlthouA infinitely small, there is a great variation in the size of virmes, some 
being 25 times as large as the smallest. They invade the host cells, and it is this 
invasion that is thought to precipitate the respective disease, rather than any toxin 

produced. » . j* r 

Disease evidence variable: Viruses are capable of produa^ diseases of 
vastly varying characteristics. Some invade the respiratory tract, including 
the £dt sacs. They produce such diseases as. 

(1) fowl bronchitis; 

(2) Newcastle disease. 

Others produce tumors in such diseases as: 

(1) Marek’s disease; 

(2) lymphoid leukosis. 

still others are responsible for such diseases as: 

(1) fowl pox; 

(2) avian encephalomyelitis. 

Secondary tecomJt 

spimtory tract ^d I„ cases the 

pomt for e^y virus may produce little damage 

disease developed by the primary uivau nf trouble 

to the bird, but the secondary invader may cause all kinds of trouble. 


HowViruses MulUply viruses. Their 

Surprisingly, litUe is Some think that the vims particles do 

small size has confused yet others feel that a rims is inanimate, 

diride and multiply as do J^‘p°^uction. using the enzymes from 

and must rely on the cell it invadM „us of this group of workers is that 

the cell to complete ‘^e proc^. “ „n,cs and seek out a locaUon in the 

rimses are specific in ‘heir nred fo some ihc bursa 

body where they arc produced. Thus, some 
of Fabricius, others the respiratory trart. etc. 
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and m production ot the necessary toxins The rate of multiplication of the cells 

within the host IS also a contributing factor , j „ 

Virulence wUhtn a species of bacteria may vary Many disease produang 
organisms remain in a quiescent state within many birds, but when condl 
tions ate nght, thej take on a new life, multiplying and producing toxins 
in abundance 

On farms where successive groups of chicks are started, the virulence of 
the organism will be increased m each lot once an outbreak occurs Not 
only does the disease stnke harder, but it attacks the birds at a younger 
age 

Host Must be Susceptible for a Disease to Develop 
Conditions must be right, and the host susceptible, for the bacteria to make an 
mvEision and produce the disease Nature has endowed the bird with two protec 
tive devices to prevent mvasion, and with certain other factors to help reduce inci 
dence of the disease 

(11 Those which prevent (or attempt to prevent) organisms from entenng 
the body such as 

(a) secretions, 

(b) skin, 

(c) mucous membrane 

However, these protections are generally minor, invasion through skm 
abrasions, via the respiratory tract, and by other means (or methods), 
usually overshadow their benefits 

(2) Those which fight the organisms that have entered the body 

Each type of bacteria causes the production of an unassociated chemi 
cal that acts to destroy the organism that produced it This self 
destruction is, m most instances, complete to the extent that all the 
disease producing bacteria m the body axe destroyed, and the disease 
m the flock subsides See Chapter 39 for complete details 

(3) Speaes resistance 

Certain bactena may invade hosts other than the chicken These bac 
tena will grow and multiply but will produce no discomfort or other 
evidence of the disease Some other bactena may mvade and cause 
disease symptoms m several hosts Some diseases quite common m 
the chicken occur m several types of poultry (duck, quail turkey, etc ) 

(4) Age susceptibility 

Some diseases attack chickens of a certain age and produce disastrous 
results, yet show few, if any, symptoms m birds of other ages 

(5) Climate and season 

Some poultry diseases affect birds more during cold weather than 
during warm, others are mare prevalent durmg penods of warm or 
hot weather 

(6) Freedom from stress 

The physiological well being of the mdividual has an effect on the m 
cidence of disease outbreaks Good nutation, freedom from stress, 
adequate housmg, and temperature control improve the condition of 
the bird, making bactenal outbreaks less bkely 
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FUNGI 

Fungi are a group of organisms containing the molds and yeasts. Generally they 
grow outside the chicken, producing toxins. When consumed they may continue 
to grow, the toxin causing a distinct setback in the bird’s well-being. In other 
cases, continued ingestion of the mold and toxin produces the disease-like effect. 

Two important poultry diseases: There are two poultry diseases caused by 
funp: 

(1) Aspergillosis, caused by the mold, Aspergillus fumigatus. 

(2) Moniliasis, caused by a yeast, JlfomV/o albicans. 
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Laboratory Propagation of Viruses 

Evidence points to the fact that viruses multiply only in living cells, yet all 
viruses cannot be propagated in this manner m the laboratory Although tissue 
culture IS predominately used for laboratory techniques, other viruses are propa 
gated on the chorioallantoic membrane of the developing chick embryo, some in 
other ways Plant viruses cannot be propagated on animal tissue 
Vaccines The specific virus is used to produce a vaccine against the disease 
Culture and multiplication of the virus is important m the manufacture of 
these vaccines, and the medium on which they can be cultivated is quite 
specific 


PROTOZOA 

Third in the group of disease producing organisms are the protozoa They are 
animals and are similar to higher forms of life except for the fact that all the 
functions are earned out within a single cell In poultry they are parasitic in na 
tuxe, that is, they Uve on the contents of the cell, eventually destroying it 
Protozoa may have a complex life cycle An example would be coccidiosis 
m chickens In this case oocysts are expelled m the fecal matenal Heat, 
oxygen and moisture cause them to sporulate They are then consumed 
and enter the intestinal tract The cell wall of the sporulated oocyst nip 
tures, eight infectious organisms exude and soon penetrate the cells of the 
intestinal lining In turn these grow until the intestinal cells rupture and 
hemorrhage This is the asexual portion of the life cycle, and may be re 
peated several times, but eventually a sexual phase occurs, giving nse to 
both male and female organisms After other cell invasions, more oocysts 
are produced and leave the body by way of the fecal matenal, and the life 
cycle IS complete 

Number of oocysts extremely large A teaspoonful of droppings from a 
bird with severe coccidiosis wiU contain several million unsporulated 
oocysts Consumption of as feiv as 10,000 sporulated oocysts will pro 
duce evidence of coccidiosis, 200,000 will produce death The invasion 
IS intracellular 

Other Protozoal Diseases (Extracellular) 

There ere other protozoal diseases m chickens The most important ones are 

(1) Tnehomomasis Caused by a motile protozoan, which locates in the 

upper digestive tract (esopha^, crop and proventnculus) The name 
of the organism is Trichomonas galhnae^ and its life cycle is different 
from that of the coccidia 

(2) Hexamitiasis Caused by HexamUa meleagridis, a motile protozoan, al 

though it seldom affects chickens it is prevalent in quail, ducks, and 
pheasants 

(3) Blackhead This disease is seldom found in the chicken, but is quite 

common in turkeys It is caused by the protozoan Histomonas 
meleagndis The organism live but a short while outside the host, 
however it enters the of the cecal worm, and in it can li/e for a 
long period Reinfection occurs when the cecal worm eggs are con 
sumed by the chicken 
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nism establishes itself within the bird, antibody production varies accord- 
ing to 

(a) number of organisms involved at invasion time; 

(b) virility of the organism; 

(c) condition of the bird (freedom from stress); 

(d) type of organism. 

But for the most part the time required for immunity to develop (through 
the production of antibodies) is dependent on the organism involved; 
some need but several hours, others require several days. 

Immunity long-lasting: Comparatively speaking, the value of antibodies in 
protecting the bird against future invasions of the same disease organisms 
is great and the immunity lasts for a long period. In some instances it con- 
tinues for a lifetime; in others, tor several weeks or months. Immunity is 
relative, and absolute immunity probably is nonexistent. 

Antibodies may not destroy all organisms; In the case of certain diseases, as 
pullorum disease for example, the Salmonella pullorum bacteria in the 
bird may not be completely destroyed. In this instance, the atrophied ova 
have no blood supply, which normally would move in antibodies pro- 
duced elsewhere in the bloodstream. Consequently, any pullorum bacteria 
harbored in the degenerated tissue of the ova would continue to live on 
and multiply. But this is not a serious condition, for if any bacteria 
should happen to be liberated into the bloodstream, their antibodies there 
would destroy them. 

Immunity to Protozoan Organisms 

In the case of protozoan infections, such as coccidiosis, immunity is produced 
in a manner other than through antibodies. Yet the immunity is just as great, and 
is produced similarly. Even the disease pattern is identical. There is a period of 
infection, then immunity starts, and finally comes recovery as the result of the 
production of the immunity. Furthermore, the immunity continues. Although 
the length of the period of immunity is relatively short, the constant ingestion of 
sporulated oocysts recreates the immunity, and seemingly it lasts a lifetime. 

Punp Do Not Produce Immunity 

The toxins produced by fungi are responsible for certain diseases in poultry, and 
the longer the toxins arc consumed the greater the effects. Neither the fungi nor 
their toxins arc antigenic; no antibodies arc formed. The severity and recurrence 
of the disease is related only to the araoimt and time of the ingestion of the toxin 
involved. 

Variability in Antibody Production 

In the course of a normal outbreak of a disease, antibody production reaches its 
height, after which it decreases and eventually may be reduced to zero. The rale 
of this’ decrc.-ise. and the longevity of adequate immunity, is a function of the 
type of antibody invoh-ed. It will vary according to the disease. 

Quantitalivc measure of antibodies present; It is possible to determine the 
number of antibodies present in the bird. Tliis determination involves 
computing the tiler. Titer is really the strength of a soluUon, or in this 
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Developing Immunity 


Once a bird undergoes infection from a natural means of transmission of a 
disease producing organism, or from a vaccination, chemicals are produced in the 
body that tend to kill the organism and endow the bird with immunity so that it 
may withstand future invasions of simdar organisms The intncacies of the de- 
velopment of this immunity arc varied, and seemingly each organism has its own 
program 

Definition of immunity Immunity is a degree of resistance by the bird to 
any specific organism In some instances immunity is complete, m others, 
it is partial 

Pattern of a Disease Outbreak 

The pattern of most poultry diseases is the same There are three phases 

(1) Infection Disease producing microorganisms invade the chicken, and if 

no immunity is present these organisms attack various parts of the 
body and produce a sickness m the birds, the type of sickness being 
specific for the particular disease involved Morbidity is usually rapid, 
mortality may follow, dependmg on the seventy of the outbreak 

(2) Development of resistance Once the microorganisms establish them 

selves m the host chicken the production of a protective chemical be 
gms, the chemical being speafic for the.organism involved 

(3) Disease subsides Protection develops rapidly and the chemical destroys 

the causative organisms, m the case of most diseases the outbreak sub 
sides or IS reduced to a very low level The bird recovers except for 
any permanent damage developed during the course of the disease 

Antibodies and Immumty 

Once a foreign substance enters the chicken, the body acts to eliminate it 
Some such substances never ate assimilated, the body eliminates them through the 
feces Others, such as some of those generated by the bird, are eliminated through 
the unnary tract 

In essence, bacteria are proteins, composed of one or more protem molecules 
that are foreign to the bird These foreign protein particles produce a toxic reac 
tion, resulting in what we call disease In trying to ebminate them, the body sys 
tern generates a chemical that reacts with the orgamsms or inactivates them This 
chemical is known as an antibody Each antibody is specific for the bacterium or 
virus that mitiated its production As the antibody is espeaally specific for the 
protein of the invading organism, the fact that there may be one or more protein 
molecules involved means that there may be one or more antibodies formed 
Independent antibody for each disease The antibody is specific for each 
type and strain of virus or bactenum that caused its production The 
antibody produced as the result of one organism will not protect the bird 
from other organisms, e g , antibodies agamst infectious bronchitis will 
have no effect on the Newcastle disease virus 
Length of time for antibody production Once the disease-produang orga 
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nism establishes itself within the bird, antibody production varies accord- 
ing to 

(a) number of organisms involved at invasion time; 

(b) virility of the organism; 

(c) condition of the bird (freedom from stress); 

(d) type of organism. 

But for the most part the time required for immunity to develop (through 
the production of antibodies) is dependent on the organism involved; 
some need but several hours, others require several days. 

Immunity long-lasting: Comparatively speaking, the value of antibodies in 
protecting the bird against future invasions of the same disease organisms 
is great and the immunity lasts for a long period. In some instances it con- 
tinues for a lifetime; in others, for several weeks or months. Immunity is 
relative, and absolute immunity probably is nonexistent. 

Antibodies may not destroy all organisms: In the case of certain diseases, as 
pullorum disease for example, the Salmonella pullorum bacteria in the 
bird may not be completely destroyed. In this instance, the atrophied ova 
have no blood supply, which normally would move in antibodies pro- 
duced elsewhere in the bloodstream. Consequently, any pullorum bacteria 
harbored in the degenerated tissue of the ova would continue to live on 
and multiply. But this is not a serious condition, for if any bacteria 
should happen to be liberated into the bloodstream, their antibodies there 
would destroy them. 

Immunity to Protozoan Organisms 

In the case of protozoan infections, such as coccidiosis, immunity is produced 
in a manner other than through antibodies. Yet the immunity is just as great, and 
is produced similarly. Even the disease pattern is identical. There is a period of 
infection, then immunity starts, and finally comes recovery as the result of the 
production of the immunity. Furthermore, the immunity continues. Although 
the length of the period of immunity is relatively short, the constant ingestion of 
sporuiated oocysts recreates the immunity, and seemingly it lasts a lifetime. 

Fungi Do Not Produce Immunity 

The toxins produced by fungi are responsible for certain diseases in poultry, and 
the longer the toxins are consumed the greater the effects. Neither the fungi nor 
their toxins arc antigenic; no antibodies arc formed. Tlic severity and recurrence 
of the disease is related only to the amount and time of the ingestion of tlic toxin 
involved. 

Variabih'ty in Antibody Production 

In the course of a normal outbreak of a disease, antibody production reaches iU 
height, after which it decreases and ci-cntually may be reducerl to zero. Tlie rate 
of this decrease, and the longerity of adequate immunity, is a function of tire 
type of antibody involved. It svill vary according to the diH>.w. 

Quantitative measure of antibodies present: It b possible to determine Uie 
number of antibodies present in the bird. This determination involves 
computing the titer. Tiler b rc.-Uly the suenglh of a solution, or in this 
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Developing Immunity 


Once a bird undergoes mfection from a natural means of transmission of a 
disease producmg organism, or from a vaccmation, chemicals are produced in the 
body that tend to kill the organism and endow the bird with immunity so that it 
may withstand future invasions of similar organisms The mtncacies of the de 
velopment of this immumty are varied, and seemmgly each organism has its own 
program 

Definition of immunity Immunity is a degree of resistance by the bird to 
any specific organism In some instances immimity is complete, m others, 
it IS partial 

Pattern of a Disease Outbreak 

The pattern of most poultry diseases is the same There are three phases 

(1) Infection Disease producmg microorganisms invade the chicken, and if 

no immumty is present these organisms attack various parts of the 
body and produce a sickness m the birds, the type of sickness bemg 
specific for the particular disease mvolved Morbidity is usually rapid, 
mortality may follow, depending on the seventy of the outbreak 

(2) Development of resistance Once the microorganisms establish them 

selves in the host chicken the production of a protective chemical be 
gins, the chemical being specific for the.organism involved 

(3) Disease subsides Protection develops rapidly and the chemical destroys 

the causative organisms, m the case of most diseases the outbreak sub 
sides or is reduced to a very low level The bird recovers except for 
any permanent damage developed during the course of the disease 

Antibodies and Immumty 

Once a foreign substance enters the chicken, the body acts to elimmate it 
Some such substances never are assimilated, the body eliminates them through the 
feces Others, such as some of those generated by the bird, are ebimnated through 
the urinary tract 

In essence, bacteria are proteins, composed of one or more protein molecules 
that are foreign to the bird These foreign protein particles produce a toxic reac 
tion, resulting m what we call disease In trymg to eliminate them, the body sys 
tem generates a chemical that reacts with the orgamsms or inactivates them This 
chemical is known as an antibody Each antibody is specific for the bacterium or 
varus that initiated its production As the antibody is especially specific for the 
protein of the invading organism, the fact that there may be one or more protem 
molecules involved means that there may be one or more antibodies formed 
/ndepcndcnf antibody for each disease The antibody is specific for each 
type and strain of virus or bactenum that caused its production The 
antibody produced as the result of one organism will not protect the bird 
from other organisms, e g , antibodies against infectious bronchitis will 
have no effect on the Newcastle disease virus 
Length of time for antibody production Once the disease produang orga 
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bacteria are passed from the dam to the chick, along with some antibodies. 
However, the production of antibodies is not great enough in the dam to 
kill all the bacteria, so some live organisms will be found in the chicks, in- 
ducing an outbreak of pullorum. 

What may be passed through the egg? There are several possibilities, such as: 

(1) No bacteria or viruses, where the dam has neither been vaccinated nor 

has had the disease. 

(2) Live viruses or bacteria, where the dam is in the early stages of a dis- 

ease or where a live-virus vaccine has been used and antibody pro- 
duction has not yet had a chance to destroy the organisms. 

(3) Antibodies, where, from an outbreak of a disease or a vaccination 

against it, antibodies have been produced in the dam and are trans- 
mitted to the chick 

Parental Immunity Not Effective With Some Diseases 

The antibodies present in the egg yolk find their way to the bloodstream of the 
chick after the yolk is absorbed into the intestines just before hatching. Normally 
these antibodies completely protect the young chick against early invasion of 
most bacteria and viruses. However, in those diseases which involve the respira- 
tory tract, the organisms gain entrance as the bird breathes, thus bypassing the 
bloodstream and its content of antibodies. An example of this is Newcastle dis- 
ease. Because the antibodies in the bloodstream cannot destroy the virus of New- 
castle in the respiratory tract, early disease outbreaks are prevalent; immunity is 
overwhelmed. 

Length of Parental Immunity 

Any parental immunity begins to wane after the chick hatches. Halt is lost in 
three days. By the end of the second week of the chick’s life it is minor; it is gen- 
erally ineffective by the end of the third week, and completely disappears by the 
end of the fourth. Thus, at best parental immunity can be considered an effec- 
tive means in preventing disease outbreaks before the chicks are two weeks of age, 
but even during this period it must be recognized as a highly variable device. 


VACCINA'nON 

Immunity is the result of antibody production, and under natural outbreaks of 
a disease is a normal consequence. But there is also an artificial method of induc- 
ing the production of antibodies; this is through a process known as vaccination. 
Vising a vaccine. 

Vaccine Defined 

A vaccine is any substance (antigen) used to induce immunity. M used in dis- 
ease prevention it is a preparation of living, attenuated, or dead microorganisms 
which, when administered to a bird, %riU produce or increase immunity to a spo- 
cific disease. 


How Vaccines Work 

In most instances vaccines are used to produce a mild infection and a low mani- 
festation of a specific disease. Normally, the formation of imbbodies by the use 
of a vaccine will duplicate that from a natural outbreak, but not alwaj-s. 
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case a quanUtative determination of the presence of antibodies Titere are 
usually expressed as a reciprocal of hipest dilution of the solution show 
mg specific activity Thus, readings of 1 16, 1 64, 1 256 would be ex 
amples The higher the titer, the greater the number of antibodies 
Titer determines resistance Following certain disease outbreaks, when the 
antibodies slowly decrease, the bird gradually loses its ability to wthstand 
future invasions of the bacterium or virus If the antibodies arc reduced 
to a very low level, reinfection may occur and the bird again may contract 
the disease The seventy of the second invasion will be determined by the 
number of emtibodies in the bird at that time If it is in the medium to 
low range, the bird may show only sli^t effects from the disease, but if 
the quantity of antibodies is low, the disease will be severe The titer or 
antibody 2 is measiured in the laboratory is generally, but not always, the 
abibty to resist infection 

Age of the bird and antibodies In respect to many diseases young chicks 
seem more susceptible than older birds They are immunologically m 
competent Usually this is because a greater number of antibodies is nec 
essary to fight the effects of the invadmg bacteria or viruses As the bird 
grows older, fewer antibodies will overcome the challenge In some cases, 
however, as with lymphoid leukosis, older buds show more evidence of 
the disease than younger ones 

Parental Immumty 

The protective device for the prevention of many diseases in newly hatched 
chicks can be attributed to parental immunity, sometimes called passive immunity 
If the bteedmg hen has had a specific disease, she has produced a large number 
of antibodies Many of these localixe m the ova, and consequently are passed to 
the chick through the ovum of the hatching egg In turn, these antibodies aid in 
protectmg the chick from invasions of the specific disease producing bacterium or 
virus when it is quite young But as m the case of the adult mother, these anti 
bodies in the chick wear away and their numbers decrease Furthermore, the de 
crease of the antibodies is much more rapid in the chick than m the adult bird 
Antibody number in chick correteled with number in mother When the 
amount of antibodies in the hen producing the hatching eggs is high (high 
titer), the number m the day-old chick is high Usually, the concentration 
of antibodies in the egg yolk is identical with that m the hen However, 
there is a decrease by the time the chick is hatched, and the number of 
antibodies is then about half that in the yolk of the fresh laid egg Thus, 
to provide ample immunity m the day-old chick, the titer of the mother 
must be high 

Chicks with no parental immunity are easily invaded When the hen pro 
duang the hatching egg has not bad a specific disease or been vaccinated, 
she has produced no antibodies against the mfection, thus a chick hatched 
from an egg laid by such a mother would contain no antibodies and would 
have no protective device to withstand an mvasion of the specific bacte 
num or virus The chick would be completely susceptible 
Passing live organisms through the egg Not only are antibodies passed from 
the dam to the chick through the egg, but live disease produang organisms 
are similarly transferred One example is puUorum disease, m which viable 
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paired, and immunity will not reach as high a level as with live or 
attenuated vaccines. 


Another aassification For Newcastle Vaccines 

ND virus strains vary in their antigenicity (abiUty to stimulate antibody produc- 
tion? XyTe classiLd according to their virulence (ability) to produce disease. 

Likewise, ND vaccines are classified, as follows; 

111 V^lnepnic vaccine- A virulent form such as the Boney strain, inis 

^ sSls used for laboratory work. It will kill 80% of the controls. 

(2) Mesogenic vaccine: Such vaccines have a medium ^lence. Th 
but produces greater immunity than the B, strain. 


Wine-web Vaccine For Newcastle Disease 
Many methods have been employed^o fmd a 
ease The first — a -e-^s, 

by dipping a needle into the vac , if there has been no pre- 
web. Some “'i^t^'dlse^e or parental immunity, they make their way 

vious evidence of Newc^tle develop. However, if antibodies are 

to the respiratory toct where organism is kiUed and does not reach 

— -th^r rtt 

“cSHe\:ccine,te“cU°e'suct Tafdnation produces antibodies which flow in the 
bloodstream. 

Intranasal Vaccines ,,^,„i,tered intranasally: that is, they are dropped in 

Certain vaccines may be l^to the throat. An alternate method is 

one of the nostrils, after "'bi®b Hi y the lacrimal duct 

to drop the vaccine in one ot tne ey , uniformity of intake, as some 

to the throat. The latter may b*™ ^jng the amount actually reaching 

chicks exhale the vaccine from the nostnl, reouci g 

the respiratory tract. mnduce only a mild reaction in the bird. 

Intranasal vaccines are st'^Newcastle disease. By dropping this rac- 

One intranasal type is that us ^ directly to the respiratory tract. However, 
cine into the eye or nostnl it g . j„n,unity. Die trouble lies in the ftct 

there still may be difficulties fro jw respiratory tract. The 

that some antibodies are jh^ chance that the virus wiil establish 

greater the parental ,,„_s,sal raccination is more effective after the 

itself and form antibodies. Intran 
chicks are several days old. 

Other Vaccines , „„(i,rvls of vaccination, each depending on 

Diere are many other variaUons „.hich it is administered. Dieseare 

the virility of the vaccine and th ^-cular dUease involvTd. 

discussed in Chapter -11. according to HI 
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The virulence of the vaccine may determine the behavior of a vaccination 
(1) Virulent organisms ^ * 

(a) Virulent agent by unnatural route These are virulent agents that 

take an unnatural route m the body Examples V ent laryn 
gotracheitis and fowl pox at a feathered area 

(b) When virulent agent is less virulent Example Wing web New 

castle after four weeks of age 

(2) Lota yjru/encc Examples B| Newcastle vaccine, and attenuated as tis 

sue culture Newcastle 

(3) Inactive vaccine Examples are cholera bactenns and killed Newcastle 

vaccme 

How Vaccmes Are Administered 

Vaccines may be classified according to the method used to administer them to 
chickens 

(1) mtramusculai mto the muscle, 

(2) subcutaneous under the skin, 

(3) ocular m the eye (solution flows through the lacnmal duct to the 
respiratory tract) 

(4) nasal m the nostril, 

(5) oral m the mouth, 

(6) water mto the respiratory tract by way of the throat, 

(7) dust mtotherespuratory tractby wayofthenostnls, 

(8) bursa of Fabncius into the tissues m the upper portion of the cloaca, 

(9) wing web by puncturing the web of the wing, 

(10) feather follicle by removmg several feathers and swabbmg or spray 
mg the vacane over the area 

Types of Vaccines 

Vaccmes may be classified accordmg to their efficacy or method of manufac 
ture First of all, a vaccme is produced from a live organism specific for a certam 
disease Each vaccine is the result oS harvfvtwg bBcieua ot vimsesia thelahora 
» then treating them m such a manner that they will not produce their full ef 
fects when admmistered to the chicken This procedure gives rise to the followmg 
classification 

(1) Live virus vaccine The organisms m the vaccine are aUve and com 

pletely capable of producing the disease m birds not affected or vac 
cinated previously Containing a live virus, the vaccme is also capable 
of transmittmg the disease to any bird that comes in contact with it 

(2) Attenuated vaccine By vanous methods the active organism used to 

prepare a vacane may be weakened (attenuated) so that when ad 
mmistered to a bird a milder form of the disease will be produced In 
many cases there is no evidence of the disease Generally it is impos 
sible for such a vaccine to produce the disease m other birds except 
through the means employed for vaccmation 

(3) Ki//ed vaccine The organisms used to produce these vacanes have been 

killed, thus there is no chance they will infect birds They do, how 
ever, have the capaaty to produce antibodies when used throu^ vac 
cination In some instances, however, their ability to do this is im 
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(1) when birds are “off feed”; 

(2) during periods of extremely hot weather, 

(3) when birds have some other disease, such as coccidiosis, etc.; 

4 when birds are to be moved before they recover from a vaccination, 

(5) when birds are in a stage of recovery from another vaccination or have 
recently been moved; 

(6) when birds are being medicated or are diseased. 

Trst’r.T«..t v™,. »« »”-■■■« ■“ 

Mai hatvaiM iram S'?.; a,,, fcto th. ooipmarcU 

Si" Ihi. '• 

and apppl, Ih. .M.C. t id 

countries all vaccines must be CUr Aiu negative 

''ln"of“e perfection in 

?^t^rce°d^rtt"h;nrn;:^^^^^^^^ of the product. Some rules to 

follow are: ^ ^ 

(1) Keep vaccines under refrigeration. 

(2) Keep frozen ’[foines frozen 

(3) Do not open the vials of vaccine unui y 

(4) Mix vaccines thoroughly. ^ dirccUons 

(5) Do not vaccinate more oira 

recommend. manufacture and the serial number of 

(6) Keep a record of the vaccine 

the vaccine. nmredures for vaccination. 

(7) Follow the manufacturer s procedures lo 

(8) Do not rush vaconatmn JO • ^ i„ the 

(9) When using water-type vacc» 

water. . . „ bronchitis and Newcastle). With 

^c'^^Sn^oTliem, ttiTvaccMations may be given at the same time, but 
each a separate operation. 

Test For AnUbody Production Th^ vaccine must produce the effect 

Just to administer a vaccine Jj^hed in quantity. In the caw of 

of disease, and antibodies vaccination to determine if antibody 

diseases titers should be ,“L 'mtoty procedures, but they give an ac- 

production is adequate. t?e birds. When titers are not high 

curate picture of the '"'"’“"‘‘f P^nily, the birds should be vaccinated again. 

enough to i"5“‘-.“^^;‘" ?mSoMhe titer. 

Then follow this wath another re 
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Paiental Immunity and Vaccination 

The function of parental immunity is to prevent pathogenic (and other) orga 
nisms from producing the effects of disease in young chicks v,hcn the inadencc of 
disease might overwhelm their ability to survive But with the advent of vaccines, 
parental immunity causes a compbcating effect on the ability of the microor 
gaiusms in the vaccines to establish themselves m the body 
It IS evident from past expenmental work that m most cases it is useless to vac 
cinate chickens until most of the parental immunity has worn off, which means 
not before the birds are 14 days of age and preferably, not until they are 21 days 
of age Although some vaccines rm^t “take” pnor to this time if the mother had 
not passed antibodies (had not had the disease or had been vaccmated), the 
chances ar& pretty remote in this day and age that any of the conditions could be 
a consistent fact There is just too mudi vaccmation of birds to gamble that this 
could be an actuality 

Revaccmation 

Unless there is some circumstance preventing full results of vaccination, the first 
vaccination should suffice to bmld a hi^ quantity of antibodies to the specific 
disease However, the number of antibodies is at its highest level shortly after 
vaccmation, they gradually wear away, and eventually are reduced to a low level 
Vcnabdity in parental immunity Because of the reduction in antibodies 
after vaccmatmg the mother, parental immumty m the chicks produced 
from a vaccmated flock is hi^y vanable The longer the time smce the 
vaccmation of the mother, the lower the parental immunity If hatchmg 
eggs are commg from several flocks of breeders, each m a different period 
of egg production, some chicks would have a hi^ parental immunity, 
others, very low 

JJewjccimition of breeders to keep a high Mer In the case of those diseases 
where antibody population deteriorates durmg the coiuse of a year of egg 
production, thus mvolvmg the degree of parental immumty in the chicks, 
breeder birds should be revaconated to Teestabhsh ibe titer and the 
parental immumty m the chicks This procedure is of no value to the 
breeding hens, as they have ample unmumty from one or two vaccinations 
durmg the growing period to ■withstand another challenge, but it 

does mamtam uniformity of immumty m newly hatched chicks Not only 
IS the latter of value to the chicks but it makes any program of vaccinat 
mg young chicks more uniform, and this is its pnme purpose 
Anamnestic reaction This refers to memory One can have a bird with 
out a high titer that will have an immediate response to vaccmation or 
mfection 

Stress and Vaccination 

Most present-day vaccmes produce a mAd effect on the normal, healthy bird 
However stress can accentuate the effect, producmg a greater physiological change 
m the bird, sometimes with disastrous results 
What are the stresses^ There are many periods of stress during which birds 
should not be vaccinated 
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OTth certain diseases also have anticoccidial properties of some degree. 
Drugs in this classification are always given in the feed or water and 
never injected. 

Variations in Drugs and Antibiotics 

ThP nrenarations used to treat birds have varying properties, m^ng some of 
thl!:i ^:LTptrie Tr administration in the drinking water or for .sections. 

Others should not be fed. 

a) some ,o™ 

to^ly^he water-soluhle forms are more expensive than the insoluble 

forms used as feed additives application must have 

(2) Some form suspensions. Dwgs u^d f PP 

the abUity to mix drugs are not avaii- 

mix is uniform. However, ^ ^ not dissolve but 

able. Some drugs go into ^‘“P®" ^i^csfako may be used in 

float in the water and do not settle out. These also may 

drinking water. -nno- These for the most part, 

®°am tfe fnsolub™ ^"their use is confined to administration in 

(4) SomV^o'^not pass ^™^^‘““"ta1e 

erty may or may not b® adv«^ advantageous that the 

is one that localizes in the intestines to act on the 

drug not de abso^ed but — the ,,oodstream to be 

:Sita aX to pass the inte^^^^ 

Drug Classification Accordirig ^® ^i^^ase control are shoivn below. 

Examples of the drugs and an i available in small quantities in many 

The list is not complete, as some drogs United States. Some 

countries, yet have not been appro ^ products are sold under other trade 
others are in the experimental stage, 
names in various countries. 


Salmonella-specific: 

antibiotics 

furazolidone 

sulfonamides 

Sulfonamides: 

sulfachlorpyrazine 

sulfadimethoxine 

sulfathiazole 

sulfamethazine 

sulfaquinoxaline 

Furans 

furazolidone 

nihydrazonc 

nitrofurazone 


(nM80®) 

(E^bi®) 

(Agnbon ) 

(Sulmet®) 

(S.Q.®) 

(nM80®,Furox) 
(Nidrafur®, Zomfug 
(nfz®Mix, Amifur^) 
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Drugs and Antibiotics Used in Disease Control 


Although vaccination offers a method of preventing many poultry diseases from 
establishing themselws, certain drugs and antibiotics are used abundantly m the 
poultry industry to help alleviate the symptoms of a vast number of diseases that 
gain entrance to flocks The drugs make up an unassociated list of chemicals, and 
a great many are specific for a certam disease or for a group of similar diseases 
New ones come on the market regularly, many others are m the process of expen 
mentation Besides the drugs there are the antibiotics They are of general use 
for three reasons 

(1) to aid in promoting growth and better feed conversion, 

(2) to help restore the diseased bird to normalcy, 

(3) to help prevent certain diseases from becoming estabhshed m the bird 
It IS the latter two which are discussed m this chapter 

How Dru^ Are Administered 

Drugs must reach the pathogenic microscopic oiganisms m the bird to be effec 
tive Most drugs kill on contact, weaken the organism, or upset its life cycle 
Drugs may be admmtstered as follows 

(1) through the feed, 

(2) through the dnnking water, 

(3) through mjections mto the body of the bird 

Classification of Drugs and Antibiotics 

Most drugs and antibiotics used for disease control may be classified under the 
following headmgs 

(1) Salmonella specific Although these drugs may have a use m other dis 

eases, generally they are specific for the Salmonella infections, e g , 
puUorum, typhoid, paratyphoid, etc 

(2) Sulfonamides Most drugs m this group produce some degree of tox 

icity, thus they must be used m prescribed dosages Some suppress 
production when used at high levels Scientists are ever on the 
lookout for new drugs in this category that are less toxic yet produce 
the necessary results Some have been found 

(3) Antibiotics Many antibiotics are used in poultry disease control Some 

are quite specific m relation to the diseases for which they may be 
used Most are given m the feed or water, but some may be mjected 
Caution The Food and Drug Admmistration has withdrawn several 
antibiotics from the list of those permissible for injection Poultrymen 
should check with the FDA before using any antibiotic as an mjection 
Streptomycm and dihydrostreptomycin products must be given a 30-day 
withdrawal period, others may not be u^ at all 

(4) Coccidial specif ic In this group are the coccidiostats However, some 

also are effective against poultry diseases other than coccidiosis Fur 
thermore, some drugs from other groups used to treat birds afflicted 
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sulfanitran, butynorate, 
dinsed, and roxarsone 
sultaquinoxaline 
sulfonamides 
zoalene 

Pasteurella-specific 

lacephenicol 


(Polystat®) 

(S.Q.®) 

(Zoamix®) 

(SW-5063) 


""Is^ chemicals that disrupt the life 

Some cause death; others only inhibit then ^ow ? hv the amount ad- 

most of the drugs are quantitative, their actmty .sdet™^ 

ministered to the bird. Some are effective whe ^ period. To 

short period; others are better given in ^ ® ^ j,e used. Any dilution 

be effective, the manufacturer’s ^ugs produce exceUent results 

wiU not produce the w also have® dLterious effects on the 

from a disease-prevention standpoint, but . ^ore than the recom- 

bird. Therefore, care should be taken not to 
mended amount of any drug. 


How Antibiotics Work .Uuallv they are specific for those dis- 

Antibiotics are used tor disease control. y against 

eases caused by bacteria or related are due to their ability to 

virus infections. The beneficial effects of antibiotics 

disrupt various phases of cellular metabolism. enough is present to attack 

An antibiotic will prevent multiplication P . ^jpgll and the number of 
all the bacteria present. It the amount o effect. Antibiotics also act 

bacteria large, the antibiotic will not produce its full 

by changing the intestinal flora. , , _r,rne instances, however, they are 

Most antibiotics are given in the fee . digestive tract faster, 

added to the water so that they may disease outbreak, but will dnn 

birds will not eat during the course of a 
In other cases, certain antibiotics may be inj 

nee to Antibiotics , period of time, 

When antibiotics are administered to a b^^ °v“ Resistant, and finally the 
f „ 1„,„ io„„i snecies of bactena becom instances 


tesistance to Antibiotics , period or time, f"--- 

When antibiotics are administered to a b^^ °v“ Resistant, and finally the 
ly at a low level, certain ’’“Sre is ineffective. In ™<»‘.‘"=Xal 

sistance becomes so great that *bc ^ absorbed from t e 

listance develops only to those an . ja bacitracin. There , 

One antibiotic which is not a resistant to bacitracin, 

using a systemic infection wiU not becom 

>tency of Drag Treatment . point of infection in a w 

For any drug to be effective, it mu^>°“^,t pf '’the -i-^rSfon; »- 
miration high enough to comb ^ indication o int«tinal contents, 

nount of the drug in the blood amount m the urine, inles- 

ther is the quantity in the urine; “ “ntraUons in the blood, unne. 

Drugs differ in their ability to impart concen 
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Antibiotic cJasstfication Antibiotics may be classified as broad-spectrum, intcr- 
mediate-spectrum, or narrow-spectrum Examples are 

(1) Broad spectrum Certain antibiotics (chlortctracycline and oxytetracy- 
cline) are effective against a large group of Gram negative and Gram 
positive bacteria, as 
salmonellae 
staphylococci 
streptococci 
pasteurellae 
coliforms 
PPLO 

(2) Intermediate spectrum, such as streptomycin and novobiocin 

(3) Narrow spectrum Includes penicillin, bacitracin, erythromycin and ty- 

losm, which are effective against Gram positive organisms only 
staphylococci 
streptococci 
PPLO 


Antibiotics 

bacitracin 

chlortetracycbne 

dihydrostreptomyan 

erythromyan 

gentamicm 

neomycin 

novobiocin 

nystatin 

oxytetracychne 

penicillin 

streptomycm 

tylosm 

Coccidial specific 
ampTolium 

ampiolium plus ethopabate 

amprobum plus ethopabate 

bitVuonol methiotnazimme 

buquinolate 

clopidol 

decoqumate 

monensm sodium 

nequinate 

nicarbazm 

nihydrazone 

nitrofurazone and furazolidone 
mtromide, sulfanitran and 
roxarsone 

sulfachloropyrazme 

sulfadimethoxine 


(Aureomycin®) 

(Gallimycm) 

(Neomycin Sulphate 325) 

(Albamix) 

(Myco 20) 

(Terramycm) 

(Pemcillm, Micro Pen®, Pro Pen “50%”) 
(Tylan®) 

(Amprol®) 

(Amprol Plus®) 

(Amprol Hi E) 

(Tnthiadol®) 

(Bonaid®) 

(Coyden®) 

(Deccox®) 

(Coban®) 

(Stetyl®) 

(Nicarb® ”25%”) 

(Nidrafui®, Zonifur) 

(bifuran) 

(Unistat®) 

(Esbj®) 

(Agnbon®) (Rofenaid®) 
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vary from 3 to 30 days, depending on the drug 
AnUb, ouc potenuauon Certmn J^^the 

calizing m the only, and soon reaches the portion 

tered in the feed or the dnntang , The amount in the tract is 

of the digestive tract affected by However, many diseases 

identical with that consumed, ere leave the diges 

are systemic, and for the and be transported to the point 

tive tract, be taken into the bloo s , hilities of the antibiotic 

of mfection During Pr°ce- are given by miec 
are lost To prevent most of thi orallv is not the same for all 

tion The loss of the antibiotic when gi ^ are not 

antibiotics, the variation probably being due to 

equally absorbed from the chlortetracychne (Aureomycm) are 

Oxytetracycline (Terramycm) ^d cWortcW^^^^ difference 

examples of two commonly us mtestmal disorders, but more 

They are of equal impoi^ce absorbed from the intestinal tract 

than tivice as much same amount of the antibiotic into 

“ •““■““'■'"I™ 

uble salt when combiMd and cannot be absorbed into 

the mtestmal tract This sal reduced, the absorpton 

the bloodstream If the insoluble salts is produced The 

is increased, as a smaller q ^ y i,e increased more than two 

amount of each antibiotic atemb^d m^^^ 

fold by deleting the This drug (TP A) produces its effect 

Terephthalic acid and potenti ^ ^ t,c m the unne It increases 

°-C^urr™e use of « "v 

Potentiation cumulative the value of chlortetracychne mw 

feed and from TPA is additive, potentiation are used 

be increased eight tmey^h®n ,,,duced, and 

together The cost ^^^"®„twtcd levels economically 
it IS possible to use hig P three methods 

^(l)*RcmOTJ'tre adXd calciuna th°™J^’ will be^mi m calcium 

"the most A rachitic 

lo^dUmtmly develop If replace U .Uti 

(2) Hemove^the^added^^^^^^^^^^ The 
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tind contents, end body nuids Tho dosages recommended by the manufacteer 
have been worked out carefully, to obtain body concentrations ‘hat will be ade 
quate to reduce the infection in the bird These recommendations should be fol- 


Once a dose of a drug is administered, the concentration in the body soon 
reaches a maximum level This maximum will be reached in the blood in three or 
four hours Then the elimination of the drug begins and concentration drops on 
rapidly In many instances the drug is depicted m 24 hours If the drug is effec- 
tive only at maximum concentrations, the period during which it will affect micro- 
organisms IS short To administer less of the drug than the recommended amount 
will result in body concentrations under those required to effect a kill, to over 
administer is costly, and of Uttle value 

Overdoses sometimes detrimental With certain drugs an overdose may pro 
duce detrimental effects in the bird These effects are twofold 


(1) Injurious to the bird They may cause a toxic reaction or other%vise 

affect some physiological function of the bird 

(2) Form residues in the tissues Some drugs are not broken down during 

the processes of digestion and metabolism and are not eliminated, 
and as some drugs are toxic or poisonous, their accumulation m the 
tissues gradually produces a more drastic reaction 
Drug retention and humans Those drugs that are not altered during the 
process of digestion and metabolism and are not expelled from the body 
of the chicken m the feces and unne after a chemicjd breakdown soon ac 
cumulate to such an extent that they may be potentially injurious to hu 
man beings when the poultry meat or the eggs are eaten 
In many countries governments have established levels of tolerance of 
the dru^ in the tissues or eggs Above these levels the safety of the meat 
or eggs for human food is questioned, and in many instances the govern 
ment may condemn the produce as unfit for human consumption and de 
stroy it Drug manufacturers are aware of this problem, and write their 
directions for admmistration very carefully 
Tolerance levels and administration levels Because certain drugs may be 
retained in the tissues and accumulate to a detrimental level, feed regula 
tory agencies have set up standards showmg the amount of each drug that 
may be used for all methods of admmistration (feed, water, mjection, 
etc ) Feed manufacturers must abide by these directives, and m most 
mstances, must furnish a tag with the feed to show the name and amount 
of the drug added 


Combinations of some drugs cumulative Some drugs similar in chemical 
makeup supplement the retention potential of other drugs As a conse 
quence, regulatory agencies will allow only certain drugs to be fed simul 
taneously, others may not be fed at the same time 
Drug withdrawal period Some drugs when fed to chickens do not accumu 
late in tha tissues and eggs, but they do affect human beings eating the 
meat or eggs In most instances these drugs produce their effects m 
poultry only when administered at hi^ levels Once the admmistration 
has stopped, the drugs are soon elunmated from the body of the bird, and 
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At high levels do not feed continuously to young chicks for more than five 
days 

Erythromycin (Galhmycin) 

Form Feed, water, injectible 
Intestinal absorption, low 


Gentamicin 
Form Injectible 

^f 3' Feed, water, injectible (mjectible produces diarrhea at levels greater 
than 5 mg per lb of body weight) 

Intestinal absorption, none 
Oxytetracycline (Terramycin) 

Form Feed, water, injectible 
When injected, may cause >mtetion 
Do not feed to laying ^ens at levels 
In feed of low calcium content do not teea 
Slightly anticoccidial 
Intestinal absorption, low to medium 
Penicillin 

Form Feed, water, injectible 
Generally used as an injection 
Intestmal absorption, low 
Streptomycin 

Form Feed, water, injectible ,, „„t„,ieen 

Large injections somewhat toxic, birds go to sleep 
Intestmal absorption, none 
Tylosm (Tylan) 

Form Feed, water, injectible 
Intestmal absorption, low 


Purans 

Furazolidone (nf-180, Furox) 

Form Feed 
Insoluble in water 

High levels slightly toxic „ rapidly through the kidneys 

Intestmal absorption, good Excretea 
Nihydrazone (Nidrafur, ZonifurJ 
Form Feed - a 

Do not feed to chickens after 1 


Sulfonamides 

Sulfachloropyrazme (Esbj) 


Form Water 
Anticoccidial 
Very slightly toxic 
Sulfadimethoxine (Agribon, 


Rofenaid) 


Form Feed, ^vater 
Slightly toMC 
At ordinary levels does 


not seem to depress 


egg production 
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sodium sulfate removes the soluble calcium from the intestinal 
tract by forming calcium sulfate rather than uniting with the 
oxytetracychne 

(3) Add TPA at the rate of 0 4% [8 lb (3 6 kg) per ton (2,000 lb) of 
feed! 

Length of drug treatment To be effective any drug must remain at a high 
concentration in the body from 3 to 5 days This is difficult, as the period 
of maximum concentration is of very short duration after a single adminis- 
tration of the drug Administration in the feed or water on a continuing 
basis IS the only acceptable method, but this may prove costly. Low level 
feeding of a drug to alleviate the disease condition usually is of little bene- 
fit Second administrations of some drugs and antibiotics usually are less 
effective than the first The drugs are eliminated m the unne much more 
rapidly after the second administration than after the first 
Injecting a drug or an antibiotic produces only temporary effects Al- 
though the activity reaches a high level quickly, it dissipates more rapidly- 
Continuous injections every day or two require too much labor and are 
uneconomical Some drugs and antibiotics used for injection are dissolved 
m water These are absorbed very rapidly by the system, but their effec- 
tive duration is short To improve this method some drugs are added to 
oil, ^ycol, or wax These are absorbed more slowly, and their duration is 
longer 


Antibiotic Sensitivity Test 

Some antibiotics used m the poultry mdustry produce major effects m treating 
specific diseases, others are less valuable, and some are ineffective In some in- 
stances the birds have become resistant to the antibiotic, produang a change m 
the value of the drug The laboratory employs a technique known as asensitiuity 
test to determine which antibiotics will be effective in treating a disease. The 
organisms are cultured and grown on media in which various antibiotics have been 
mcorporated at prescribed concentrations If an antibiotic is to be effective in 
treating a disease the antibiotic in the medium ivill prevent reproduction of the 
organisms The test actually shows which antibiotics will be ineffective, other 
antibiotics may be of help 


FACTORS INFLUENCING USE OF DRUGS AND ANTIBIOTICS 

Antibiotics 

Bacitracin 

Form Feed and water 
Intestinal absorption, none 

Used pnmanly during periods of stress and for necrotic enteritis 
Chlortetracycline (Aureomycin) 

Form Feed and water 
Never used for an injection 
May be potentiated 
Intestinal absorption, medium 
Sb^tly anticoccidial 

Levels over 100 grams per Ion (2,000 lb) are not to be fed to laying chickens 
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Poultry Diseases 


There are many poultry "• 

in this chapter. As this is a text P° ^ prevention and treatment of 

be aimed at recommend^ons ^d symptoms, transmission, 

each disease discu^ed. -^e that information necessary to re- 

*,'*&“* « =m » (•"»■> '■ «“>’ «"“■ 

books on the subject. 

PULLORUM 

.j- „ Hue to one of the SalmoneUa organisms. 

PuUorum, or pullorum dise^e ^ disease-producing organisms, 

SahnoneUae make up one of the ^ ^ Pq hifect birds, but only a few are 

and over 1,000 have been identified. Some iuu m 
important to the poultryman, one being So'^ono^ p H 

s'kioneUae are bacteria that^ G~^^ ~ 

cells usually occumng singly. Althougn mo 
is not. 

Other Names 

White diarrhea 
BaciUary white diarrhea 
BWD 

Cause . . . _ „<Tanisnis localizing in the ovary , 

PuUorum is a highly contagious ^Altl^gh some bacteria are sluffed 

Uver, heart, testes, and other bo J' . j multiplication, 
through the intestinal tract, it is ‘h Nonary measures are provided to 

The disease is widespread, and unless p 

control it, mortality will be high. 

Diseases Confused With Pullorum 

Avian encephalomyelitis 

Asper^llosis 

TSSdL.« 

taUty during the first four weeks is liKei> 

occurs in the cWckem^^^fn^riu^n^^^^ 

Sfec;el"dSSX toddie together, “’d '^“^e'^pe'Se dropT. 

External symptoms. P^'lfrHi'rr^lty Hock joints 

acute, whitish diarrhea. j.hiclcs breathe ^vlth dif > 
feathers are ruffled, and the cm ^ 
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Sulfamethazine (Sulmet) 

Form Feed, water 
Somewhat toxic at high levels 

On a weight basis only one fourth as effective as sulfaquinoxahne 
Long withdrawal penod 
Depresses egg production slightly 
Sulfathiazole 

Form Feed, water, injectible 
Slightly toxic 
Sulfaquinoxahne (S Q ) 

Form Feed, water 

Highly toxic m high concentrations It is an anti Vitamin K drug 
Should not be mjected 

Affects egg production at levels over 0 0125% m feed 
Generally should not be administered for over three to five days 
Intestmal absorption, good 
Retained in the tissues for several days 
Do not feed to hens producing eggs for human consumption 
Previous expenence If young chicks have been fed low levels of S Q , older 
birds can tolerate higher levels 
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^vlth the laboratory test for the presence or absence of active bacten 

Testing For Antibodies the S nul/orum organism, antibodies specific 

Once a bird has been * ^ce in the bloodstream These specific 

for S pullontm bacteria make “PP. , , ^eps inactivating them A similar 

antibodies clump with the S pullorum a procedure known as the 

artificial reaction is used outside the ° ^ identify layers which have had the 
agglutination test This test is ividely "“.‘^""X^blood 
disease, but recovered, and are ca^ng M needed to complete the test 

What IS needed for the test Among the items neeaea 

are 

( 1 ) whole blood or blood serum, standardized mixture of killed 

® .. .. - 

manufacturers ,„forpnce being determined by the owner of 

Tivo types of tests are m use, thejr ernmentol regulatory bodies who es 
the buds, or, m many cases, by stam or B tests are 

tablish requirements for the blood , ^ /q 5 ml) of antigen is placed 

( 1 ) Baptd, whole blood ^ me^ured <hop^pj^ the 

on the testing plate Next, ^e ™ ^ (about 0 2 

Wing near the *‘elbow P j blood mixed with the antigen 

mDpickedupbyaloopofvnrewdtoW ^ 

The plate is rotated m a cu contains S pullonm 

clumping If the blood taken tom tig 

antibodies they wiU elump jt no antibodies are present m the 

such a bud is knoivn as a react as a nonreac 

blood, the mixture remains cie , 

tor, or IS negative to the tes „n,,Bens in use today are of the 

Whole blood antigen y'^ntLn both the standard and variant 

polyvalent type, that is, th y p^ntain killed bacteria of S gal 

strains of bacteria -therVlmoneUae Some antigens are 

hnarnm =t^-",Vt:'n™®thefconto colloidal sulfur as an aid m pro 
k^o^vn as •' 

ducmg a better reading deteriorate they do not a" 

Testing the antigen “ ^eating, prolonged 

acc4te reading to completing the 'vbo'e btod to 

factors reduce their suitab'bty to j^^ts Secure vials 

AUmtigens should be toted Pfto ^ ^ the tot, using a drop of 

hned If not, the antigen 

tested A large sample of blood 

drawing the blood from tiie 
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may become mflamed If the infection comes through the hatching eggs, 
the disease has an early onset, death losses may begm as early as the sec- 
ond day If other chicks are the source of infection, most losses occur 
after one week of age Death m most affected birds is rapid Losses may 
run as high as 50% 

In older gro%ving birds, and those m egg production, there are few, if 
any, external symptoms except for a greenish brown diarrhea Fertility 
and hatchabihty of the eggs laid by breeder hens may be affected 
Infernal symptoms An acute septicemia may be involved, and blood mfec 
tion IS the cause of death in young chicks However, a visual examination 
of the internal organs may show few changes from the normal, except for 
the highly mucous contents of the mtestmes, and unabsorbed yolk on 
occasion 

In adult birds the mtemal symptoms may or may not be observable 
Localism of the organisms in the ovary sometimes causes some of the o\^ 
to atrophy The sex organs of the male may be affected Sometimes the 
heart and gallbladder show indications of a definite mfection by the pres 
ence of grayish nodules, but generally a diagnosis cannot accurately be 
made from a visual observation 

Transmission 

Transmission is possible from bird to burd There are several avenues 

(1) Through the droppings Young chicks with the disease contmue to 

sluff S puUorum organisms through the fecal matenal, and this repre 
sents the major means of transmission However, in adult birds the 
fecal matenal contains few S puUorum and is not a major means of 
spread 

(2) Cannibalism This is an important means of transmission 

(3) Birds eating eggs Many of the S puUorum bacteria localize m the 

ovary, and many of the ova may become infected Some of the in 
fected ones are ovulated If a chicken eats a newly laid, infected egg, 
the organisms gam entrance to the bird 

(4) Equipment Contaminated equipment may be the source of infection 

Debeakers offer a means of transferring the bacteria from bird to 
bird 

Transmission through the egg The most important route of transmission of 
mfection is from the infected dam. through the hatching eggs, to the 
newly hatched chick Although all ova from an infected layer are not in 
vohed, enough are infected to carry the causative organisms to the next 
generation A few infected chicks will soon transmit S pul/orum bacteria 
to most chicks in the incubator (hatcher) or m the pen 

Important The hatcher section of the incubator is the seat of high con 
tammation Organisms from hatch debns-shells, down, and droppings— 
are easilj blown throughout the cabinet by the electric ventilating fans 

Diagnosis 

The Salmonella puUorum organism is casiJ> isolated and identified m the labora 
tor> Cultures taken from such organs as the ovary, testicles, heart, liver, and 
spleen are used to make the laboratory determinations 
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infected, antibodies begin to appear about a week later These mti 
bodies increase in number until they reach a 
weeks Dunng this three week penod there may not be an adeq 
number of anybodies present in the blood of the bird to cause a reac 
tion to either of the agglutination tests 

Should All Breeder Flocks be Blood-Tested’ ^ ™,iinrniti dis 

As a general rule, aU breeder own chicksTn^is production pro 

ease However, the integrator, who use j,,_ense with the program As 

gram, may find it economically advantage .j fu-t his breeder chicks at 

Si pnme breeders blood t-t. the mte^to^ .^-smed 

least start them hfe free of the disease infected as they grow But 

grams, there is httle chance that the burds wi . „ percentage of their 

Tere is no guarantee, some J^tke me^^^^^^ 

breeder birds as added assurance Furt , reason to beheve some 

the breeder source of all chicks produce the flocks can be located easily 

breeding flocks are transmitting active organisms, the flocks ca 

Confirmmg Agglutmation Test tVhen positive (reactors) to the 

If the agglutmation test shows ^ laboratory for confirmation of the 

test, these birds are to be taken to a diagn comnletely accurate In such cir 
test This IS necessary because the test is n ^ ^ j^hen and teste made 

cumstances, the bird is sacrificed, and present Remember, this test is 

to determme if active S or absence of active bacteria 

not for antibodies, but rather for th p 

PuUorum Still an Important Disease ^„„„ntal m identifying earners of the 

Even though the blood test has been uistTum ^ 

disease, and most breeder flocks been Admittedly, out 

bons, puUorum still exists even in they do, they become a major 

breaks of the disease occur ?!’ tgj and no hatching eggs can be used 

difficulty Breeder flocks mi^t clean Eggs m the incubators 

from suspicious flocks until the is ludeed suspicious 

must be sacnficed when the breeder jjpeks, determmatioii of the so 

tVhen pullorum outbreaks , information may be helpful in P’^evCT 

of infection becomes important years one of these sourc 

mfeebons of other flocks Dunng ‘^e P^^dfente, particularly the^>m^™d 

been found to be the feed Certain feed mgr^^d ^ j ^y 

Csh proteins, provide optimum c having their poultry fee s p . 

Salmonellae Some poultry P'°f “®”^bng process destroys the Salmonella ^d 

because the heat generated m ‘b® P^ng pr^^^^^ do not produce enough heat 
some other organisms, but some p salmonellae 

Have a laboratory check some pe 

"^^“osses from Pdll°rum *sease^" ^r^g's^quite spSific a^mst certain 
furazolidone is given to the i 

Salmonellae, and is b^'^tcncidid to each 

Furazolidone dosage Add 
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blood IS placed m a small tube until the serum separates. In the labo- 
ratory the blood scrum is withdrawn from the tube and mixed with 
the antigen, using varying dilutions If the bird is a nonreactor (not 
carrying antibodies) the mixture remains cloudy and uniform. If anti- 
bodies are present in the serum (from a reactor), a clumping appears, 
the clumps fall to the bottom of the test tube, and the solution above 
IS cleat. Another laboratory procedure involves plastic plates with 
tiny depressions No test tubes are used. 

The two tests compared 

(1) The whole-blood test is more rapid 

(2) The whole blood test may be conducted in the chicken house, the 

tube test can be completed only in the laboratory. 

(3) Birds must be banded when the blood is taken for the tube test. The 

band numbers must be written on the small tubes (or the tubes 
otherwise identified) as the blood is collected in the chicken house. 

The banding is necessary to identify and help locate any reactors in 
the flock 

(4) Some feel the tube test is more reliable because specialized technicians 

run the test under controlled laboratory conditions. But if the 
whole-blood test is read by properly trained personnel there is no 
reason to believe it is not as valid. 

(6) The cost of conducting the whole blood test is lower than that of the 
tube test 

(6) Certain states and countries recognize only the tube test, especially if 
hatching eggs or chicks are to travel interstate or intercountry. 

Identifying Carriers 

“Gamers” sluff S pullorum bacteria through the egg to the newly hatched 
chick. When the breeders are blood-tested, these earners should be identiHed and 
removed from the flock. To be adequately certain that all reactors (earners) are 
identified, two blood tests, no less than six months apart, should be conducted. 
IT, on a test, some reactors are found, the flock should be retested after 30 days 
The procedure should be continued until there are no reactors on two consecu- 
tive tests. 

Why The Test is Not Infallible 
The blood test has its limitations because: 

(1) Cross agglutination between organisms other than S pullorum, particu- 

larly other Salmonellae, occurs, cloudmg the validity of the test. 
Also, there are vanant strains of S pullorum, and if the antigen does 
not contain bactenal cells of such strams, the test will be unreliable. 

(2) Often the test is not sensitive enough. Hauhne reactors, where the ag- 

glutination m the rapid whole-blood test is only partially complete 
after two minutes on the plate, cause erroneous readings 

(3) Infected birds do not always react to the agglutination test Some 

birfs, particularly dunng the time they are in egg production, may 
not react to a blood test, but will react a few weeks later. 

(4) Antibodies may not have made their appearance. Once a bird becomes 
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Diseases Confused ivith Fowl Typhoid 
Epidemic tremor 
Fowl cholera 
Paratyphoid 
Pullorum 


External Symptoms „ , 

In comoarison with pullorum, typhoid is a slowly spreading disease The first 

death in adult birds may be sudden, without^ poor indication of illness, 
untreated flocks mortality may run as high as 50 /o. 


Ih. Bvt, I. ", Id kidn.y. mw b. ■■ y"™? 

cases it may be streaked. uc^r^pH* the liver is white and friable. The di- 

chicks the egg yolk is usually unab . th , carrier pullets 

gestive tract is usually empty. As in the case oi pm 
may show atrophied ova. 

"^mSon of typhoid is * ^ “ugMhl 

organisms are passed from ® impoLnt cause of spread than with 

chick. Fecal transmission may be a more rap 

pullorum. The incubation penod is attendants, and the disease may 

The organisms may be earned „dents are capable of carrying 

be spread in this manner. Feed bags, > 

the disease. , mav show no evidence for long pe- 

Fowl typhoid is '““ion to raaffected birds is rapid in such 

riods, then outbreaks occur. Tra""!"'“'°" „„ 
cases. Outbreaks may occur several times a year. 

Diagnosis „„ll„rum Agglutination tests may be used to 

The diagnosis is the same as for puUoiu ^ i^ tj,e only accurate 

determine if adult birds are earners. gallinarum orgariisms. 'Hie 

means of determining the P''®®®"®®. to™ media, and may be identified either 
organism grows readily on inost laboratory m , 

bacteriologically or serologically- g pullonim agglutination test are 

Since most antigens used for c°'^^ts®, ^nce S. gallinarum will cross- 

polyvalent (containing puUorum unneceiiry to run a specific agglutination test 
agglutinate with S. pullorum it «,^^®“^Uod blood test tor S pullorum ^ 
using only S. gallinarum to the test might be affected ivith 

really not specific for this organ 
either or both diseases. 

Control ^ breeder flock should be the first line of 

Eradication of the carrier ^dyn acjij Depopulation of the 

attack in handling an outbreak of typno 
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feed (0 011%) until the disease subsides, (usually two weeks), then reduce 
to 50 gm per ton (0 0055%) for another 2 or 3 weeks 

Note Although furazohdone will destroy S puUorum organisms m the 
blood, It has no effect on those in the intestines Thus, the bird is al 
leviated of the disease, and ceases to transniit S puUorunt through the 
egg, but transmission through the droppings continues 
Important When furazolidone is fed to laying hens the birds are sterilized 
of Salmonella and eventually become negative to the agglutination test 
Furthermore, the bird no longer sluffs S pullorum organisms to the eggs 
she lays Feeding the drug will interfere with the agglutination test, as 
some birds, although not sluffing fecal organisms, will continue to har 
bor organisms in some partially atrophied ova As these release a few 
antibodies into the bloodstream, the authenticity of the agglutination 
test IS affected Of even greater importance is the fact that cessation of 
the production of S puUorum bactena will make it impractical to arrive 
at any type of dia^osis when birds are cultured in the laboratory Im 
portant too is the fact the birds wiU recover from infection, but the drug 
does not change a sero reactor to a negative 
Caution for using furazohdone when blood testing Do not feed this drug 
(or most other drugs) the week before completing any agglutination test 
or submitting birds to a laboratory for diagnosis of puUorum 
What to do when the disease strikes Evidence of the disease in a group of 
chicks IS the first indication that in all probability the breeders are sluffmg 
viable bactena through the hatchmg e^s The breeders literally have in 
fected the chicks In such a case 

(1) If the breeder flock from which the hatchmg eggs came can be identi 

fied, do not use eggs from this flock until the diseased birds have 
been eliminated 

(2) Remove from the incubators any eggs from this flock 

(3) Disinfect and fumigate all hatchery equipment thoroughly 

fifood test alf the birds in the suspicious breeding flock Remove all 
reactors to the test, then after 30 days, test again Repeat the pro 
cedure until there are no reactors on two successive tests 
Can infected chicks be saved for future breeders'^ Recovered birds or flocks 
should not be saved for breeding purposes unless several blood tests on 
adult birds show no reactors 


FOWL TYPHOID 

Fowl typhoid is a septicemic disease similar to puUorum, except that mortahty 
from typhoid may occur at any age, it is not confined to young chicks, as m the 
case of pullorum See section on PULLORUM 

Cause 

Fowl typhoid is caused by a bactenura. Salmonella galUnarum In many re 
spccts the organism acts hke that of Salmonella pullorum Most species of poul 
try susceptible to puUorum are also susceptible to typhoid The typhoid organism 
grows and develops inside the body in a manner similar to S pullorum 
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Paratyphoids have worldwide distribution. The cause of the specific infecfaon 
is the result of infection by one of the Salmonellae in the paratyphoid group. The 
life cycle and method of dissemination are similar to S. pullorum. S. typhtmur- 
ium, a serotype, is one of the most troublesome for the Especi^ly 

involved is the turkey, although chickens also are affected. Most turkey ^^ders 
use an antigen specific for S. typhimurium in their blood-testing program tor 
pullorum. 

Symptoms . , , i,. -j 

There seem to be no specific external symptoms, probably because of the wide 
variety of organisms involved. In some cases the young chicks are listless, md 
there may be a diarrhea, but some affected flocks f 

disease. In many outbreaks, the disease causes two defmde periods of death 
losses, one at four to five days of age, another at ten to 12 day . 

Internally, few symptoms are noticeable, but none are specific, they easily may 
be confused with those produced by S. pullorum. 

Transmission nf .■? nullorum but certain modes are 

In general, transmission is similar to that of . p 

5 p..«Pho,d 

shell penetration ^“'gu'f^^JJndantly covered with paratyphoid 
andS. gallmarum. Eggshells ^ abmo^^ 

organisms as the egg P“®®f. j^he shell pores, an avenue of chick 

- >“ 

organisms on eggshell^ oreanisms are found in great 

^;uLb"tre‘fnt«S Sl^his accounts for the greatest amount 

(3) Ovirrt— fonT J “iSn'^nL^disteTom 

represents a possible method however, there is little 

to the newly hatched chmk. ^t 
ovarian transmission. * ° „ jjjessed. 

evidence of the disease “"‘'1^1^" jetting paratyphoid. Organisms 

(4) Personnel: People are capable o* one location to another. 

are carried on ‘=*°*hing ^ the host for many wraks. 

The bacteria are capable ®hoid organisms may live in certain 

(5) Feed: As with pullorum, the pMatypno 

teed ingredients for long periods. 

Diagnosis ascertain the paratyphoid involved. Bac- 

A laboratory diagnosis is ^ Although the diagnosis is mo/e or less 

teriological methods generally organisms taken from adult birfs may 

definite in young chicks, h^ng to tyi» other evidence of the d.s- 

not always lead to conclusions b^au to culture embiyos after ten days 

ease is present. Many times it is '"“ Potion with paratyphoid mfecUon m the 
of incubation to determine any 
breeder flock. 
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ent)re breeder house generally is not a practical means of control, but in severe 
cases such a procedure may be the only method, testing every 30 days to remove 
the reactors could become an uneconomical and lengthy process. Usually when 
the percentage of reactors on the first test after a disease outbreak is less than 5%, 
blood testing may be used, if 20% or more, the flock should be marketed 

Treatment 

As with puUorum, furazolidone is the drug most often used m treating birds af- 
fected wth fowl typhoid Antibiotics seem ineffective 
Dosage Add 100 gm of furazolidone to a ton (2,000 lb) of feed (0 011%) 

Feed the mixture for 2 weeks to chicks or older birds, then reduce the 
medication to 50 gm per ton (0 0055%) for another 2 or 3 weeks 
Caution Fowl typhoid is peculiar m that the disease may reappear after 
admmistration of furazolidone In chicks another treatment will then 
be necessary In the case of adult breeder birds, complete eradication of 
infected birds from the laying flocks will be necessary When the adult 
birds are commercial layers, rather than breeders, continuous medica- 
tion at the rate of 50 gm of furazolidone per ton (2,000 lb) may be 
necessary after the mitial level of 100 gm, not only to keep the disease 
under control m the affected flock, but to prevent the spread to other 
flocks on the farm Furazolidone prevents passage of S gallmarum 
organisms in the droppings Blood t^tmg commercial egg laymg flocks 
(and removing the reactors) does not seem economically feasible 
Sanitation program of great importance Fowl typhoid is easily spread from 
house to house and farm to farm A complete program of loslation and 
quarantine of infected flocks must be undertaken Employees assigned to 
affected houses must not be allowed to visit or work m other areas of the 
farm Visitors should not be allowed on the farm Trucks and other 
. equipment must be sanitized regularly All litter should be removed from 
affected houses and burned The disease spreads more rapidly when the 
surroundings are dirty than when they are clean 

PARATYPHOID 

Besides the Salmonella organisms S putlorum and S gallmarum, over 50 other 
Salmonellae have been isolated from domestic fowl These have been grouped as 
“paratyphoids Important ones are S typhimunum, S montevideo, S derby, 
S meleagridis, S newport, S bredeney. and others They are quite stable, some 
can survive moderate heat for long penods, most can live for weeks m media such 
as water, feed, human food, and sod Many can infect humans when they are m a 
weakened condition as well as chickens, and therefore take on an aspect of great 
significance Some illnesses in humans ha\e been traced to Salmonella mfections, 
and when these same organisms are found in, or on, the tissues of dressed fowl, or 
in eggs, suspicion is aroused that they might be the contnbuting source of the dis 
ease m people This has caused the poultry industry to take extreme measures of 
sanitation in poultry processing plants 

Other Names 

The paratyphoids usually are given a species name accordmg to the area in 
which they " cm first isobtcd Their common name generally is the same 
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marble. The disease may affect the inner ear, causing a twisting of the 
head, and an unsteady gait. Some birds may appear lame. 

Internal Symptoms 

There may be very small hemorrhages on the liver, and sometimes on the he^ 
and intestines. Th^liver may be enlarged. The heart 

to that encountered with CRD. The air sacs may 

sac is enclosed in a yellowish-appearing film. Other organs can be affe . 

bM. II .in bbtr th. body tSongh C, .Ob.i..w 

Transmission can be by people, clothing contaminated bird may be a means 
feed and water. A healthy p®^ *hfnod or nasal exudate. Wild birds harbor 
of spreading the disease through birds have a high 

the organism, mdicatmg at least infection^ The disease is not known 

incidence. Ulcerated wattles are a 
to be egg-transmitted. 

Diagnosis ^ ^ laboratory. The method 

Fowl cholera can be diagnosed ^ , identified. The test should take no 

is bacteriological; the organism is isolated and identiDea. 

longer than 24 to 48 hours. 

Treatment , . , he olaeued with pitfalls. 

The treatment of an outbreak of The age the birds-growing 

Some flocks respond to treatment^ cholera encountered affects the 

or laying— will affect recovery. ® 

results. . •„„«!«#.«; the use of sulfonamides. Sulfa- 

Treatment of growing birds. Administering sulfonamides for 

quinoxaline is used extensively for ^ jj-piKe under control and reduce mortahty, 

a period of a few days may bnng the 

but relapses are frequent once fh® ® ^ ^he rate of 0.1% of the feed or 

Dosage: Sulfaquinoxaline shoiW b a dap. Con- 

2 or 3 days, then should be rf sulfonamide anemia, but i 

tinuous feeding the low« ^ g to 6 weeks at 

may be necessary to feeu suuau 

0.05% until the organisms sunsia . ^ drinking water at 

Sulfadimethoxine: This ° sulfaquinoxaUne in the feed, 

recommended dosages in p bacteria but do not kill 

Caution: Sulfonamides ^“P'^^i^^tfc^owers. and 

only for young birds and for mature 
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Treatment 

Most of the time paratyphoid is not ^ major disease of chickens, as the disease 
IS usually limited to the region of the mtestinal tract. Because of some cross- 
agglutination when the pullorum blood test is made, many adult earners of para- 
typhoid are ehmmated from the breeding flocks. 

Where carefully diagnosed cases do appear in young chicks, the use of furazoli- 
done at 200 grams per ton (2,000 lb) for two weeks, or until losses stop, followed 
by a 100-gm level for 2 or 3 more weeks should suffice to prevent the spread of 
the disease. Be sure no drug beanng a nitro grouping is being fed when furazoli- 
done IS administered. The combination produces nervous symptoms in the burds. 
Sulfonamides also have been shown to have ment. 

There is Uttle evidence to show that treatmg the breeder flock with medicaments 
to prevent egg transmission of paratyphoid via infected ova is of any consequence, 
although some drugs may act indirectly to destroy some organisms in the mtes- 
tinal tract, thus decreasmg the number of bacteria deposited on the eggshell. 


FOWL CHOLERA 

Fowl cholera has been one of the most baffimg of poultry diseases. Until bac- 
terms and sulfa drugs entered the field, there was bttle that could be done to al- 
leviate the condition in an infected flock. Although better sanitation programs, 
along with less range rearing of growing birds, have brought about a reduction m 
the incidence of the disease, there still are many outbreaks, and they still are diffi- 
cult to control. The disease is very important with turkeys, probably because 
many are grown on the ground, and tutkeys seem more susceptible. 

Cause 

The disease is due to a bacterium, Pasteurella multocida Normally, cholera 
may be either acute or chrome. 


Diseases Confused with Fowl Cholera 


The di«ase has worldwide mcidenc^ and affects many poultry species Migra- 
tory bir^ are mvolved, and are a means of dissemination. Confused diseases are: 
Blackhead disease 


Chrome respiratory disease (CRD) 

Fowl typhoid 

Hepatitis 


External Symptoms 

<>*»<!ivation ot the disease is a hi^ incidence 
ot bir^ dead on the floor or roo^s, or m the nests, many tiLs without 
any ob^ous external or pre^o^ iqimptoms Mortality is rapid; 50% or 
more of the buds die Birds between 12 and 18 weeks of age seem 
tery susceptible. Ranp,groim buds have a high incidence of mtection. 
There may be a greenish-colored diarrhea. 

Chrome form Death losses are relat.iely iight from the chrome form. The 
most obvious symptom is a swelhng of the wattles, particularly m male 
buds. Adult buds show more of this symptom than young One or both 
watUes appear swoUen from a cheesy, hard deposit, often resembling a 
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be considered a temporary measure; the organism must be eliminated from the 
farm. 


Precautions fnr treatment may seem to belittle the 

Although the above recommend^ . ^ that many such treatments do 

importance of the dis^^- Jthe flock or on the 

not produce remedial develop a resistance to the sulfonamides, 

farm for long penods. Some b y ugcterins Other drugs must be used, 

while others will show Uttle respons Jh ^ of 500 grams per ton 

Chlortetracycline may be h“t on^ a potentiation of the drug is used. 

(2,000 lb). This level is uneconomical unless p 

OMPHALITIS 

OmphaUtis is a disease that affecte hatching, 

failure of the umbilical opening to heal normal y. 

Other Names 

Mushy chick disease 
Navel infection 

, 1 infection due to several organisms. 

Omphalitis is a disease of S®"®' Pseudomonas, or other types. Bacteria 

They may be Colitorm, Staphy of improper conditions in the hatcher. 

invade the umbiUoal “f®'d“nLt on passes to the internal organs. 

The navel opening does not close, and miecrio p 

DUeases Confused vdth Omphalitis 
Pullorum 
Typhoid 
Paratyphoid 

Symptoms nnd may have a watery diarrhea. 

The chicks seem weak, huddle will be noticed. It will be 

close observation, an '"t®®‘®d P doeable pungent odor, ®hameten^ 

discolored to blmsh btok. there 's a d ®n>=^®d- ™® 

only of this disease. The abdomen f p^icularly to a portion of the intes 

infection may carry *h® Mortality may run as high as 10 to 
tines. Peritonitis may be found. 

Transmission , death occurs ivithin two or t^e 

S5H5SSS3S-S1 

seat tor infestation. Once c although possible, 

transmission from chick to chick is very 

Diagnosis cnhmitted to the laboratory tor di^osis. A bsc 

suspected chicks ^ o^inl^s will identify the disease, 
teriological examination for 
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consumption Two dosages are practical 

(1) Feed at the rate of 100 gm per ton (2,000 Ib) (0 011%) of feed for 

10 days Withdraw 48 hours before slaughter 

(2) In more severe cases, administer at the rate of 200 gm per ton 

(2,000 lb) (0 022%) of feed for 5 days, then reduce to 100 gm per 
ton (2,000 lb) (0 011%) for another 5 days Withdraw 48 hours 
before slaughter 

Note Racephenicol should be added to mash feeds only and con 
sumed within 45 days of manufacture 

Treatment of laying birds —High level feeding of sulfaqmnoxalme is a deterrent 
to egg production Therefore, other means of controlling the disease m laymg 
flocks must be used The procedure is through the use of a bactenn Several are 
on the market, most of which contain several strams of Pasteurella multocida 
But because vanant strams of the organisms may arise on a farm, there is httle as 
surance that the prepared mixtures contain the strain involved m the disease out 
break As an alternative, some hens with fowl cholera may be taken to the labo 
ratory where the organism is to be isolated and an autogenous bacterm made 
using the recovered bacteria The laboratory also should be instructed to retain 
the cultures so that future bactenns may be produced from the same stram The 
bactenn should be injected subcutaneously or mtramuscularly into the laymg 
buds and males according to duections at six week mtervals 
Type of bactenn In producmg a bactenn the bactena may be suspended m 
oil or water The oil type bactenns have an advantage, since the oil solu 
tion IS absorbed more slowly than the water type, thus the dosage is 
spread over a longer penod With aqueous solutions the initial dosage pro 
vides a higher level of the drug and thus may have an advantage of greater 
immediate potency 

Bactenns do not produce beneficial results m all cases, sometimes they 
are effective, but often they are not 

Caution when feeding sulfaquinoxaline to foyers Sulfaqumoxaline pro 
dixxs s retfinfiwr or ilrytiTg" ifccifir At Aigft feveis ofmtake, egg production 
may drop to almost zero Sulfaqumoxaline should not be fed to laying 
birds at levels higher than 0 0125%, and only for penods of 2 or 3 days 
at a time It should then be withheld for the same length of time before 
repeating the dosage 

Sufmef This drug has long been used m the treatment of fowl cholera 
Sulfadimethoxine A relatively new drug, sulfadimethoxine is said to be 
effective m the treatment and prevention of cholera There is a water 
form and feed form of the drug 

Racephenicol This is another new drug used for the control of fowl 
cholera 

Cleanliness The treatment process must incorporate a complete cleaning 
and sanitation program The organism is transferred easily from bird to 
bud and place to place All dead birds should be cremated 

Control 

The only satisfactory method for the control of cholera is by eradication 
Treatment of growing pullets or laying hens either with drugs or bactenns should 
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Internal Although the symptoms are usually external, there may be some 
distress in the air sacs 

Mortality Death loss from coryza usually is low, but continued mfection in 
the laymg flock creates a loss of appetite, and egg production drops 

Transmission 

There are two major means of transmission of the disease 

(1) Through the drinking water Contammation of the drinking water from 

the infected discharges probably is the mam method of dissemination 
The organisms can remain viable m nonsanitized drinking water for 
several hours 

(2) Airborne Certain carrier birds transmit the disease to others during 

periods of stress— moving, vaccmation, changes in temperature, etc 
This triggers a general outbreak m the flock 

Diagnosis 

Although visible evidence of the symptoms m the buds usually is enough to 
diagnose most cases of mfectious coryza, laboratory techniques should be em- 
ployed for positive proof These techniques are 

(1) Identification of the organism 

(2) Bird inoculation Nasal exudate from mfected birds dropped into the nos- 

trils or eyes of young buds usually will reproduce the disease m two days 

Treatment 

The sulfonamides are quite specific in their coryza-control properties Other 
drugs, such as oxytetracycline, erythromycin, and streptomycin are less produc 
tive The mycins should be administered by injection 

ffow to use sulfonamides The high level of mtake of these drugs required 
to be effective m the treatment of the disease is great enough to depress 
egg production Therefore, they should not be used at full dosages in the 
treatment of laying flocks Sulfathiazole at 0 5% m the feed is the recom- 
mended dosage, but it affects egg production at this level Sodium sul 
fathiazole may be used in the dnnking water Sulfadimethoxine also may 
be used The drugs do not destroy the organisms, but only supress their 
reproductive powers Consequently, after the drugs have been withdrawn, 
coryza may reappear It is this fact that makes the disease so troublesome, 
and so difficult to obliterate Young birds, poor to egg production, may 
be treated with sulfadimethoxine at 0 5% in the water for as long as two 
months if continual observaUon indicates there are no side effects, par- 
ticularly anemia 

Effective treitmcnt of lijing flocks is difficult, and treatment isaccom 
phshed by feeding low levels of the drugs for penods of three to four 
days, then repeating the dosage aflera rest of two or three daj s 
Sulfa drugs highly anticoccidial Alter withdrawal of any lulfa drug care 
should be taken to proude some effcctne means of coccidioais control 

Control 

Preventing outbreaks of infectious coryza is most difficult beaiu<- of the nature 
and case of transmission of the organism responsible Several dens are involved 
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Treatment 

If the chicks in the brooder house appear chilled, mcrease the brooding tem 
perature Although antibiotics or nitrofurans may check the disease m the 
brooder house, the possibihty is very remote, little can be done In fact it is 
better that the mfected chicks die 

Control 

When an outbreak occurs m the hatchery everything must be fumigated with 
formaldehyde gas Use 3X strength where possible Lower concentrations are not 
effective m destroying all responsible organisms 
Caution Incubatmg eggs (1-19 days) should be fumigated at 2X (double) 
strength, never more, for this procedure 

Hatchery rooms and all eqmpment must be fumigated every second day until 
the mfection is destroyed Ako, use a good liquid dismfectant where practical 
Remember An outbreak of omphalitis on the poultry farm is almost al 
ways the result of an infection in the hatchery Extra measures must be 
employed to nd the hatchery of the organisms responsible, and to keep it 
clean thereafter 


INFECnOUS CORYZA 

This was a senous disease of most farm flocks of chickens a few years ago, but 
with the practice of mote rigid sanitation on poultry farms its mcidence has 
waned However, in highly concentrated poultry areas, particularly those in 
volvmg caged layers, it is still a major problem 

Other Names 
Colds 

Hemophilus gallmarum mfection 
Roup 

Cause 

The disease is due to a bacterium, Hemophtius gaUinarum This is a relatively 
weak type of organism, and although easily spread from bird to bird, it cannot 
hve outside the body of the chicken for longer than 5 to 6 hours 

Diseases Confused with Coryza 

Fowl pox When pox affects the eye it could be confused with coryza, but m 
roost instances there will be pox lesions on the comb 
Chronic fowl cholera 
Vitamm A deficiency 

SjTnploms 

External The disease may affect birds of all ages Usually the first sign is 
sneezmg This is followed by a watery condition of the eyes, then a dis 
charge in the nasal and sinus passages Mucus may be squeezed from the 
nostnls As the disease continues these areas become filled with cheesy 
exudates, particularly the sinuses Swelling occurs, and lumps of material 
appear in the sinuses below the eyes The mouth and nostnls have a pecu 
liar odor 
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coli bacteria produce their effects by being secondary invaders. When coccidiosis 
revolved along vvith E. coli infection there is the question of which there 
first. The fact aat coUforms are ever-present in the intestinal tract makes the 
differentiation most difficult. . * 

lead to more serious complexities. 


...I « 

the blood stream after the tomn pr ^ ^ entrance to the portal sys- 

testinal wall. Such lesions i^loj g jddneys, a blood-filtering organ. As the 

tern. In turn, they find their way to the ladneys,^^ enlarged. The liver is next, 

filtering continues, rounded, and its surface speckled. The dis- 

blood stream. Airsaocuhtis resu , problem, especially in broilers, 

rather than f ^/ac^^vill be condemed in the processing plant as 

where birds with mfected air sacs wm u 

unfit for human consumption. ^ ^ees by a more direct 

But the E. coli organisms may through the routine of breath- 

path. They may enter the u^pper resp eventually find their way to the 

ing, and soon settle in the thoracic “ ’ . height, the air sacs become filled 

abdominal air sacs. When material also surrounds the heart and 

with a yellowish, cheesy matena . 

lungs. , „ir sacs^ Originally it was thought that 

Is E. coli infection '^ce to the lining of the air sacs only cl- 

the E. coli organisms gained ente j^y^ded by PPL organisms, but bte 
ter the cells in such ^ ^Xhifection may be possible on its own. The 
evidence indicates that h. ^gga^ly secondary invaders, 

responsible organisms are not necessan.y 

Diseases Confused svith E. Coli Infection 
Blue comb disease 

CRD (chronic respiratory disease) 

Typhoid 

“ me^everalmeansofE „„rinually being slidfed 

(11 Fecal' Organisms m in turn these bactena diy and float in 

^ ’ thiough'S; fe«.l n'aten^. -'t‘'^„‘“Sed individunU by wwy o 

the air and gain in this mode of n’re.ad is the fact 

respiratory tract. Ot s’P' 
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in such a program 

(1) Keep only birds of the same age on the farm Depopulation of the 

premises under such a program prevents older earner birds from m 
fecting younger buds 

(2) Useabactenn Bactenns specific for H ^aHmarum have been prepared 

and used, mainly with growmg birds The bactenns are prepared from 
organisms specific to the flock or area involved In some mstances 
these have been successful, m others, they have not Their longevity 
of immumty is not great, and their abibty to suppress the disease 
completely is highly variable The bactenn is specific only for the 
airsacculitis form of the disease, hence all coryza outbreaks will not 
be resolved Furthermore, the H galhnarum used to produce the 
bactenn must be antigemcally similar to that m the field Bactenns 
may give protection for penods of 10 to 20 weeks 

(3) Artificially infect the chicks early m life In some instances yoimg 
flocks have been mfected with coryza at an early age so that the birds 
recover before egg production begins Often the artificial infection is 
given two to three weeks after the bactenn This method should be 
approached with caution 

£ COU INFECTION 

The coll organisms are responsible for a variety of poultry diseases with a wide 
variation in manifestation The Escherichia coli {E cob) are bacteria which lepre 
sent one of many of the coliform poup of organisms mhabitmg the lower mtes 
tinal tract Some are harmless, and are called saprophytic, these aid ui the process 
of digestion Others are pathogenic, and produce certain poultry A1 

thou^ most are harmless, the few pathogemc ones are capable of produemg high 
mortality and morbidity with senous economic loss 

Other Names 

Air-sac infection 
ColibaciUosis 
Coh ententis 
CoU septicemia 

Specific Diseases 

E coh are responsible for several types of diseases, namely 
Air-sac refection Cob septiccmii 

Bumble foot Egg pentonitis 

Cob enteritis Yolk-sac refection 

Coll -granuloma 

Only the important diseases produced by E coh organisms wiU be discussed 
CoU Enteritis 

The organisms, located m the upper portion of the intestinal tract, cause it to 
become congested with small blood vessels Some rupture, causmg hemorrhages 
\ery similar to those occurring in coccidiosis 

Nodules also may appear m the cecal Immg, but whether the coU o^amsms are 
pnmanlj responsible for the intestinal and cecal disorders is not known Most 
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ARIZONA DISEASE 

Certaui paracolon organisms -6^ the 
Arizona type There are sevmal ser yp f, ™ negative and usually motile 
"S:^z:L'"^Tfound "de. and have been isolated from chickens, 
turkeys, ducks, parrots, canaries, and some mammals 

Symptoms ,n chickens is less than m turkeys, however. 

The prevalence of Anzona in ,yj,g symptoms are not well-defined 

the disease may take on major prop sometimes nervousness In 

the kidneys occur 

Mortality 25%, depending on the m- 

Mortality may range from a very le 
volvement of the mfection 

Transmission , ^ j nnratvDhoids. the modes of trans- 

Since Anzona disease is J ^ ^ ^apr means of spread The hatchery 

mission are similar Egg “msTaJi” bHisseminated to distant places 

may become contaminated, ^d transmission is direct and fast V”* 

through chick shipments Bird ^ ^cts practically all the birds Most 
reason an mfectious water after they become contammated 

of the transmission is through the Kea an 
with fecal material from infected birds 

Treatment , naratyphoid are suitable for treating 

Medicaments used for flocks ® ajc some new drugs that are evi- 

birds with Anzona infection nooular drug used 

dently effective, furazolidone is th ^P^ ted nock the use of I'urMoIidonc 
furazolidone lb) of feed for 14 days, followed by 

at the rate of ZOO ^ P".‘°"/ 2 ^veeks wiU help prevent Uie fpread to un- 
100 gm per ton ( 2.000 ^^wee^^ the multiplication of 

infected birds Because 5 remain as earners 

organisms in the intestinal tract, many 

Control , „n,clicc tor the elimination of ^ruiona disoMC 

Rodents are earners, ana 
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that the intestinal oi^anisms are almost immune to the production of 
antibodies, thus the E coli organisms continue to reproduce in the 
mtestines and birds may remam earners for a long penod of time 

(2) Eggshell contamination As the completed egg lies in the cloaca pnor 

to being laid, it becomes contaminated with the excrement of the m 
testmal tract, including E cob More bactena are added to the shell 
when the egg remains m the nest Subsequently, some organisms en 
ter the egg contents and reach the developing erobryo with resultant 
loss in hatchabiUty and chick quality 

(3) Eespiratory As air>sac infection from £ co/i can be the result of infec 

tion through the respiratory tract, contammated dust m the poultry 
house can be a direct cause of transmission 

(4) Oianan Transmission through the ovary is possible when birds are 

shedding the E cob organisms through uterine infection Infected 
breeder hens thus transmit the disease to the newly hatched chick 

(5) Feed Although not a primary route of infection, cohforms may gam 

entrance to the body through contammated feed 

Diagnosis 

A laboratory test is the only satisfactory method of accurate diagnosis Coh 
forms are isolated and classified 

Treatment 

Furazolidone at the rate of 100 gm per ton (2,000 lb) of feed has definite merit 
Some broad-spectrum antibiotics also may be used However, drug treatment for 
the airsaccuUtis form of E coh mfection may be of little value, especially when 
the disease is in the latter stages 

Antibiotic sensitivity test E coU organisms are not uniform m their sensi 
tivit> to antibiotics Some strains of the organism develop a high degree 
of resistance, particularly after the drug has been fed for a long penod In 
other eases, the organism may be more sensitive to one antibiotic than to 
another When in doubt as to which antibiotic to use for medication, a 
sensitivity plate test should be run in the laboratory This will show which 
antibiotics (or combinaUons) have the greatest effect on kiUmg the coh 
form organism involved in the flock 

Control 

Contmued treatment on a farm should not be used as a means of control, the 
practice should be replaced b> preventive measures 
Control revolves around eggshell fumigation with formaldehyde or spraymg 
wnth decontammants, and reducing stresses which eventually lower the resistance 
of the bird enabling E coh to gam a foothold Other parts of the program of 
prcscntion are 

isolation of the flocks, 
control of wnld birds and rodents 
vacanation programs that do not mducc stress 
pelleted feeds 
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f ctoii hv n cpvpre droD in egg production. High-laying flocks may drop to 

. 1.^4 . a.,. Ai», ih. a»- “j: 

g06S & drSStlC cllSIlgG. AIKumon niialltv IS DOOf 

3S =;r.i W' casr,r.rat 

Internal symptoms cont^^^heesy depLits^ In’ 

there are none. 

Transmission ^ Kotncr ramed. 

Biid-to-bira bansnubion >s by of org. 0,0 J to .nfect a bod. At 

means of spread This renresents a major means of spread 

(2) By people, birds, and animals 

from house to house and farm to farm 

(3) By equipment, etc 

(4) In or on the feed 

Diagnosis riifficult it is often made by eliminating the 

Diagnosis of mfectious bron'=>"‘’= agents Newcastle disease and 

mcidence of other similar disease j the bronchitis virus must bo 

laryngotracheitis are two I "r^tccurate diagnosis This is ve^ time- 

tested separately m the j,sease mil have run its course before the 

consuming, and in most usually followed in the laboratory are: 

tests can be made. The 

(1) serum neutrahzation (SN) tc , 

(2) virus isolation test, 

(3) hemagglutination test; 

(4) fluorescent antibody test. 

Treatment .yifwlious bronchitis. However, when sec 

There is no Known treatment for ^ these may alienate the damage 

on^ary infections are in mortem ondlaboratoo'esaminabons usu- 

to the bird. Laboratoncs maUng presence of accompany g 

ally will analyze the situation thorough y 
diseases. 


ve. attenuated types are rccomme 
e and type of bird. 
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INFECTIOUS BRONCHITIS 

Infectious bronchitis is a disease affecting chickens in every part of the world 
It IS a senoiis affUcUon of young chicks, causing high mortality In laying birds it 
entails a great economic loss through reduced egg production and eggshell quality 
The chicken is the only bird knoivn to be susceptible 


Other Names 
Bronchitis 
Gasping disease 
IB 


Cause 

The disease is caused by a filterable virus There are ten or more recognized 
serotypes In mstances some of the serotypes produce cross immumty Two of 
the best known serotypes are 
Massachusetts type 
Connecticut type 
Note 

(1) The Massachusetts stram produces the severest type of the disease 

(2) The Massachusetts strain produces cross immumty with the Connecticut 

stram 

(3) The Connecticut strain produces a poor cross immunity with the Massa 

chusetts stram 

Diseases Confused with Infectious Bronchitis 
CRD 

Laryngotracheitis 
Newcastle disease 

Symptoms 

The disease produces symptoms varymg with age, chicks and adult chickens are 
affected differently 

Infectious bronchitis in chicks In young chicks there is a noticeable wheez 
mg and sneezmg, particularly at ni^t There may be a nasal discharge, 
watery eyes and swollen smuses The birds gasp for breath The disease 
has rapid dissemination following almost instantaneous onset Mortality 
may run as high as 50%, morbidity affects practically all the birds The 
disease affects the immature reproductive system of the yoimg pullet 
chick, leadmg to a reduced performance in the laymg house 
Secondary invaders follow The seventy of the disease is associated with 
the damage done by secondary diseases, particularly those produced by 
the coliforms 

The mcubation penod of infectious bronchitis is from 18 to 36 hours 
Usually the disease will run its course in 5 to 20 days, but the effects of 
secondary mvaders may Imger for long penods of time 
Infectious bronchitis in adult birds As m chicks, the disease starts fast, 
without notice Infection from bird to bird is rapid However, there are 
few noticeable symptoms mvolved with the bird itself, the disease is mam 
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Ttrnnchitis-Newcastle vaccine combination comments: 

Newcastle bronchitis vaccine than 

(3) There is more vanamlity m tne poien s 

of Newcasfe vaccine. , bronchitis disease vaccinations 

Establish the titer: There may ^ parental im- 

due to improper vaccinatmg methods drten^^ 

S’ Should be'estabhshed by a competent laboratory technician. 
STe tS low, the birds should be revaccinated. 

NEWCASTLE DISEASE 

a fram the town in which it was first diagnosed, 
Newcastle disease was named from th ,t 

Newcastle, England. A highly 
takes on increasing virulence, addmg 

Other Names 

Avian pneumoencephalitis 

Fowl pest 
ND 

Ranikhet disease 

‘^re disease affects chickens " SS^HreSe-^ 
due to a filterable virus ^d ‘here “ ^ ^o^divide. Another, and 

eral forms. One, termed the “ ^,ydle East and Far East. Still ■ 

form, is prevalent in certain areas °£ have 

(velogenic) has a higher ""hence, ^verai 
been isolated. The important “ - 
LaSota strain (B, 

Hitchner (B, strain)-leu‘°g® 

F strain— lentogenic ones 

Roakin— mesogenic u . its place in vaccination; for ins n . 

Each of the above strains h^ than others. as e.rpbmed later, 

are more applicable to wing-web vacemauo 

Diseases Confused with NewcasUc Disease 
Avian encephalomyelitis (AE) 

CRD 

Infectious bronchitis 
Infectious coryzu 

Laryngotrachoitis 

Symptoms to the i.is n rat*Iinc jourv!. In 

Symptoms vary according t" ^ j breathe with a 
Yoiiryr chicks; Chicks gasp, cougn. 
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General recommendations for type of vacane As most serotypes will pro- 
duce cross immunisation with the Massachusetts strain, it should be con- 
sidered as the mam component of most bronchitis vacanes However, 
many mixed vacanes, containing both the Massachusetts and Connecticut 
strains, are on the market, and may be used under certain conditions 
Important Polyvalent vacemes (containing more than one strain) are 
more likely to produce a greater stress following vaccination than those 
that are monovalent This may be a disadvantage in some instances 
Vacanes composed of some serotypes other than the Massachusetts 
and Connecticut strains may produce kidney damage, and therefore are 
not generally suitable for vacane preparation 
How vaccines are administered Vacanes may be classified accordmg to 
their means of admmistration as 
nasal or ocular, 
water, 
dust, 
spray 

Although each has its advant^es and disadvantages as outlmed m Chap 
ter 40, those methods that are bkely to produce less stress along wth 
greater uniformity of admmistratwe doss^e are more practical 
Vaccination of broilers Broilers should be vacanated only m areas where 
the disease has taken on acute proportions The reasonmg behmd this is 
that the stress and side diseases produced by bronchitis vaccmation may 
cause greater flock morbidity than the disease itself 
IVhen vaccination is practiced, the vaccine should be admmistered when 
the chicks are from 14 to 21 days of age, after most parental immunity 
has dissipated 

Alethod of vaccinating broilers Most broiler flocks are vacanated with a 
water type vacane, or the vaccine may be given ocularly or mtranasally 
Occasionally dusts or sprays are used The water type is more often 
used because of the ease of administration Seldom is a second vacema 
tion given to broilers, since the birds are marketed between eight and 
nme weeks of age 

Method of vaccinating breeder replacement chicks The method of vacm- 
nating young replacement chicks usually is the same as that used for 
broilers One vaccmation is given at two to three weeks of age, it is fol 
lowed by another at seven to eight weeks of age The latter is used to m 
crease the immunity produced by the first vaccmation 
Method of vaccinating breeders m egg production The longer the period 
after vaccmation the more the immumty decreases, and as the presence of 
antibodies m the blood of the laymg, breeder hen passes on parental im 
munity to the chick, it becomes necessary to revacemate the breeders to 
produce uniformity of parental immunity m the offspring This program 
calls for admmistenng a bronchitis vaceme once every ten to twelve weeks 
durmg the la5nng cycle 

Combination vaccinations Bronchitis vaccine sometimes is combmed with 
Newcastle disease vacane and birds are vacemated for both diseases at one 
time, and in the same manner 
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extreme care must be followed in carrying out the programs. Even then there are 
some failures. Variations occur because; 

(1) Strains of the virus differ with various vaccines. 

(2) Potency of the vaccine differs at time of man a 

fe! ^d^lntttt“^^ withUbhd as the result of the 

method of administration. r»f **t.ake ” 

(7) Parental immunity in the “®“^“acceptam:e of the vaccine. 

(8) Season of the y"“.'"fi“vdopm^tal stress of the birds. 

(9) Various vaccmes differ in develp 

(10) ND vaccmes are often inixea wun 
e.g., infectious bronchitis. 

Two Forms of Newcastle Disease 
Newcastle disease has two forms; 

(1) respiratory type; 

(2) nervous type. localizes in the respiratory tract, 

Differences in the two types. T . , .f +ug j-gspiratory type. Nervous 

and aU infected birds show an incidc t P ^ birds seldom 

symptoms arise later, and may 

show any manifestation of the nervous system. 

Vaccination Procedure flockowner’s premises should 

If Newcastle disease is in the area, ^ jo justify any nsks. 

be vaccinated. Transmission from tem both broilers and breeder replace- 

Vcccinating young chicks: Young chicl^bo^ p tal 

ment chicks, should be vaccm^ ^ [be'chicks are 14 days of age; 
immunity has subsided. Th sisnev 

preferably they should be 21 day • antibodies in the chick. 

Important: Parental * the bloodstream they do not pve 

But because these are confined ^ uf the 

protection when Newci^“,:i i„„unity does not protect the chick 

fro^ltoal outbreaks °^ fj^f^-^l,ccination. B, strain 
B. strain of virus best ■‘®<'^/°^'''^fused on young <=>«cks 'wtho'R unde 

wing-web method when 
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many outbreaks the nerv ous system is affected, chicks show a loss of bal 
ance, twisting of the neck, and paralysis 
Adult birds Manifestations in adult birds may be few On occasion there 
may be some nervous disorders, along with coughing and rattling, but in 
most mstances the birds look normal and there will be httle mortality 
In laying flocks egg production drops rapidly and abruptly Eggshell 
quality is affected, as m flocks affected ivith mfectious bronchitis 
Internal symptoms Postmortem observations usually are indecisive In 
some mstances there may be mucus m the trachea, and the air sacs may be 
discolored and cloudy 

Transmission 

Newcastle disease virus particles are easily spread, the disease is highly conta- 
gious Methods of transmission are 

(1) Through the air Coughing dislodges the virus from the respiratory 

tract whence it is easily airborne It travels quickly from bird to bird, 
and from house to house over short distances 

(2) On clothing, feed, trucks, etc This category probably represents the 

major means of transfer of the virus to unmfected flocks and farms 

(3) No cleanup period on farm Poultry operations that start chicks on a 

regular basis, resulting m several ages of birds on the farm at one tune, 
have contmuous problems, the older buds reinfect the younger 
Farms with an “all m, all-out” program of management break any 
cycle of mfection when the premises are depopulated 

(4) Feed 

(5) Wild birds, neighboring poultry, and predators 
Diagnosis 

Many tunes a di a gnosis may be made on the basis of physical observation 
Nervous (hsorders mfUctmg twisted necks and causing some young birds to be 
tumblers (head between legs causing the chicks to roll or tumble) are enough to 
warrant a fairly accurate diagnosis When the diagnosis becomes more difficult, 
certam laboratory techmques must be employed 

(1) Hema^lutmation test 

(2) Virus isolation test Inasmuch as the Minis disappears quickly from the 

bird, only birds m the early stages of the disease should be submitted 
to the laboratory for this test 

(3) Hemagglutination inhibition (HI) test This test, bemg quantitative as 

well as qualitative, enables the technician to establish a titer 

(4) Fluorescent antibody test 

Treatment 

There is no known treatment, although medication for secondary diseases prob 
ably will reduce some of the flock morbidity 

Control 

Effective control measures can be accomplished only by a ngid program of vac 
cination However, vaccines and I'accination procedures are so highly variable that 
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,.0 Tt !■! caused by a virus with a single sero- 

remains a disease of major importance. It is causea y 

type Borreliota avium. 


Other Names 

Diphtheritic roup 

Dry pox 

Pox 

Skin canker 
Wet pox 


Diseases Confused ivith Fowl Pox 
CRD 

Infectious bronchitis 
Laryngotracheitis 
Newcastle disease 
Roup 


Symptoms ovmntorns of each are different. 

There are two forms of the scabs are found on the 

(1) Cutaneous type (dry pox): gaj]obes. There may be » los 

pendages-comb, wattles, eyes, Auction drops, ^d fer 

^ppetii, and gener^ -^“es hfue mortality occurs from 
tility IS impaired. In most 

skin type of fowl pox. yellowish, cankerous, a"d L^agus, 

"S- ™ »• "■ 

m“ved,“Xse bleeding occum.^ exudates, and the ted^ ™cwer"l 

Breathing is „^ded in laying birds, jj], the skin 

cate. Egg production IS etoded ^ type than with 

Mortality is much higher with the o v 

type. 

Transmission , jj,c virus; the skm ^5 ,c|a- 

The skin acts as a barrier to the the virus from ir 

for the organism to gain entrance. fmm one bird to 

tively easy. Spread may “‘fheritic ^rm spreads t’°"' ^ result of birds 

(1) Bird to bird: The diphth®”"^ ‘ he jransmission is the 

another in the pen. Mos another. , jt punctures 

picking, fighting, or „ » means f io other bin!' 

(2) Mosquito: The mosquito detm transfers the " prevalent dur- 

the lesions of ^’’^toSy. f°''' 

when it “bites” them. instances f^e ^ "ra^veeks. 

ing the mosquito season. In „ earner for se 

body of the mosquito and It w 11 

, ji.-.iionoffo’s'P'’*- 

. f.hebirdareadefinimin^peoflbeduesie 

fox lesions on the facial tissues ° put the clipl’ 

tto other poultrj' disease produces 
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method The wing web vaccines produce a severe reaction, they should 
not be used until buds are over 12 %veeks of age 
Give a second vaccination Complete “take” on the first vaccmation at 
14 to 21 days of age may not develop immunity in all chicks, because 
some may have parental immunity A second vaccination should be 
given when layer or breeder replacement birds are 7 or 8 weeks of age in 
order to vaccinate those not “taking” on the first Broilers usually are 
given the early vaccmation only 

Vaccine for 2nd vaccination Although most specialists suggest a stronger 
vaccine such as the B, type (Hitchner) for Newcastle vaccinations after 
the first, some recommend others The method of vaccination vanes 
too, but individual bud application or the spray method are highly 
recommended 

Vaccinating breeder birds As in the case of mfectious bronchitis, parental 
immumty m the chicks should be imiform This means that the titers of 
the breeder females should be kept at a high level, and uniform, in order 
to have uniform parental immunity m the chicks Breeders should be 
vacanated every 10 to 12 weeks while they are produemg eggs 
Vetogenic Newcastle disease RecenUy there have been outbreaks of a 
highly virulent Newcastle disease m the United States and Canada Such 
outbreaks of a “hot” stram are charactenzed by respiratory symptoms, 
hemonhagic conditions of the mtestmal organs, hi^ mortality, and a 
diasitc drop m egg production 

Although vaccmation programs commonly m use by most of the poul 
try mdustry are adequate for the usual nuld variety of Newcastle disease, 
these programs will not give complete protection against velogenic strains 
of the virus Individually appli^ vacemes (mtranasal, ocular, or intra 
muscular) may provide better immunity than mass vaccmation Intra 
muscular type vacanes may be given at two weeks of age If there is evi 
dence that velogenic Newcastle disease is m your area 

(1) Consult the nearest diagnostic laboratory for advice and type of vac 

cme recommended 

(2) Revacemate all flocks every ei^t weeks 

Changing from killed virus to live virus vaccine On occasion some poultry 
men wish to change from a killed virus vaccine to a live virus vaccine Cer 
tarn practices must be followed 

(1) Do not admmister the live virus vaceme for at least 3 to 4 weeks 

after the last killed virus vaccine was used 

(2) It IS best not to wait longer than three months after the last killed 

virus vaceme was given before giving the hve virus vaccine 

(3) Birds in production may be vacemated with the hve virus vac 

ane whether they have been previously vacemated with killed 
virus vaceme or not There may be some respiratory disturbance 
and a sli^t drop m egg production, but nothmg senous 

FOWL POX 

Fowl pox may be found m most poultry regions, but due to the use of vacemes 
it IS not seen as often as formerly However, m certam areas of the world it still 
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“.";t.“?™"S., »a «,.i 1. a«» ••• P">a"» ■ *•"“■ 

The vaccine is applied by a vaccination pro- 

Vaccinating broilers: If it vaccine should be used. In hot 

gram, the attenuated type of P‘S®° P ^ ^ ge by the wing-web 

SLates, broilers W be vaL^^ 

method. Use one needle only. be made a part of the preven- 

of age. A mosquito-control program should 

tive procedure. 


laryngotracheitis 

Laryngotracheitis is the resdt i" 

Although the disease is be^fected for long periods, then th? disease 

nature; some areas do not seem oheasants. 

appears. It is confined to chickens and pheasants 


Other Names 
LT 

Chicken influenza 
Infectious tracheitis 


Lbating^od of from - to ten^^ay 

about 14 days, but in some ca 

Diseases Confused svith Laryngotracheitis 
Infectious bronchitis 
Newcastle disease 
CRD 

External Symptoms severe respiratorj' disease. 

an^aTrSp'^]! 

trying to get { thf presence of ‘J’';'*’''"'- musing pain. T«r. (low 

comes a major entenon e j {ppi,on of the e> 

In young chickens Uiere is an 
freely; the eyes are wateiy . 
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IS difficult to diagnose by visual means Several types of laboratory techniques 

are used to make a diagnosis , . j i. j - 

(1) Bird transfer A small amount of scab material from an infected bird is 

scratched into the surface of the comb of an uninfected bird About 
five days later typical pox scabs will arise 

(2) Virus isolation 

(3) Inclusion bodies Bollinger bodies are easily demonstrated in material 

collected from pox lesions during the early period of the disease 

Treatment 

Treatment generally is ineffective, although some drugs may be used to reduce 
the morbidity, particularly if secondaiy 

Control 

Control IS readily accomplished by vaccination However, there are several 
types of vaccine, and several methods of application 
(1) Fowl pox vaccine This is a virulent type of vaccine, it can be used only 
under specific conditions 

(a) Birds must be five weeks of age, or older, because of its virulence 

(b) Birds must not be under stress when it is administered 

(c) Fowl pox vaccine niay be used at the same time as the following 

vacanations are given, but the pox vaccination must be con 
ducted separately 
Laryngotracheitis vacanation 
Second Newcastle disease vaccination 
Houi to apply the fowl pox vaccine Three methods are used to apply 
fowl pox vaccme 

(a) Wing web puncture method 

(b) Feather follicle method A few feathers should be pulled from the 

ihi^i of the bird, and the vaccine brushed on the bleeding follicle 
openings 

(c) Spray method A variation m the feather follicle method is to spray 

the vaccine on the area from which the feathers have been pulled 
A specialized synnge, mcorporatmg a spray , is used 
Bxamination for takes About ten days after either of the above vacci* 
nations, the buds should be examined If the vaccmation has “taken” a 
definite pox scab will be obvious If there is no scab the birds should be 
revaccmated 

(2) Pigeon pox vaccine This vaccme is milder than fowl pox vaccme Con 
sequently, it may be used m cases where fowl pox vaccme produces a 
severe reaction, as in 

(a) Day-old or very young chicks Parental immumty does not pre 

vent immumty from vaccmation because the area (feather 
follicles) where the vacane is applied is not mvolved with a 
rapid flow of blood Few antibodies are at the site 
of vaccmation 

(b) Buds undergomg stress 

(c) Older buds in egg production 
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indicative of a “take 

;"s;“.™&5oS.i» o. ™n ...pbb— 

of the farm, should be stressed as important 

Some Birds Remam as Gamers --rners tor life These tew make 

After a natural outbreak, some spreading the disease to uninfected 

up a reservoir of infection and are capable of spreau 

flocks 

Vaccmatmg Flocks Having LT for some time, vaccination is of no 

It the LT outbreak has been pen should be vaccinated along with 

value But it in the early ^f^^ecmation with those birds farthest from the 

other birds on the farm Start tne v 
infected pen or house 

avian ENCEPHALOMYBLITIS 

h.ii some isolated flocks may escape con- 

This disease is found m 

tammation Although there i _.<,nortions in young chicks 
cephalomyehtis may take on great proportion 

Other Names 
AE 

Epidemic tremor 

Diseases Confused %vith AE 

Newcastle disease vitamin B deficicncj ) 

Encephalomalacia (Due to a vitamin c 

the palm of the hand k > „5ults not from the di „ldom I’low 

selves Mortalit) is high, death ro„r „reki of a(T 

chicks cannot get to feed or water 
evidence of AE 
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Internal Symptoms 

The trachea is filled with an exudate, loosely attached to the tracheal lining in 
most cases it may be removed easily This makes a diflercntiating factor when it 
IS necessary to determine the type of disease infecting the flock There is severe 
hemorrhaging, and blood is coughed up as the birds endeavor to breathe 

Mortality 

As the disease is of varying seventy, death lo»es fluctuate from flock to flock, 
and from year to year In some cases as many as 30% of the birds will succumb, 
in others, the mortality may be light Age of the bird does not seem to be a con* 
tnbutmg factor Recent outbreaks seem to be less virulent than those occurring 
several years ago 

Ttansmission 

The disease spreads rapidly from bird to bird Modes of spread are 

(1) By air Although airborne for short distances, as in a pen of birds, 

seemingly the organism cannot be earned m the air over long dis 
tances Thus, this is not a means of transferral from farm to farm, 
and it IS doubtful if the virus will be earned by the air to adjacent 
poultry buildings on the same farm 

(2) By people, trucks, birds, rodents, etc Mechanical means of dissemma 

tion of the virus is, no doubt, the major means of spread 

Diagnosis 

For accuracy of diagnosis the services of the laboratory must be employed 
Tests used in establishing identity of the virus are 

(1) Challenge Inoculate suspiaous material mto the sinuses If the disease 

is present there will be a discharge and swelling in 3 to 5 days 

(2) Virus isolation fond idenfj/ication^ The virus is grown on egg embryos 

Only birds in the early stages of the disease should be sent to the labo- 
ratory for this test 

(3) Serum neutralization (SN) test This test is of limited value as it takes 

three weeks 


Control 

Control IS by vaccination There are two mam types of vaccines 

(1) Modified LT uaccine This vaccine is not capable of producing the dis 

ease in vaccinated birds, consequently it will not cause any spread 
The immunity is as good as that of any other vaccine It can be ad 
ministered to young birds and to birds in egg production with only 
slightly noticeable effects Parental immunity may affect the “take” 
m birds under 21 days of age 

How to vaccinate The vaccine should be dropped onto the open eye 
ball Some immunity will be developed m 2 days, maximum im 
munity will be reached in 6 days Vacemate at 10 to 15 weeks of 
age Repeat if before ten weeks 

(2) Cloacal type vaccine For many years, and until the modified type of 

vaceme appeared on the market, this was the recognized and only vac 
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most instances failures have been caused by vaccine of poj quality due to 
imnroDer storage or by inadequate methods of vaccination. 

vaccinated before eight several of the first fertile 

Check the immunity prior ."f." . laboratory for an immu- 

eggs laid by the A-" If inade- 

nity test. This wiU show whether the vaccinar ^ 

quate, the flock must ’■®''®“‘"g‘^tahing eggs are saved. Any eggs set 

Type'f oTMcdne: AE standard v““"“ been ’i^'^- 

have been the basic ones involved. B"* rec®nuy 
keted. Details of these two types are as follow . 

(1) Live-virus vaccine: The vaccine is ve^ en , 

vantage. It may be frozen K I„ the latter case, only 

or may be dropped mto y ^ other birds in the flock 

— sx " 

immunity. . vaccine usually will cause a drop in 

ii arn=;X"ng bhds. A kUled-vin. vac 

cine may be used for flocks. vaccination. 

Determine status of vaccinated i • tory for an evaluation of their im- 
birds should be submitted to *e^”^tibodies. If they are not pres- 

munity by checking for virus-neutoUzing 

ent, the flock should be revaccinated. 

bV^tPHOID LEUKOSJ 

Diseases in this classificaflon 
economic losses to the poultry m 

Other Names 
LL 

Big liver disease 
Disease Confused %vith LL 
Marek’s disease 

Cause , . . uo_ from one or more s-iruses. perhaps 

Lymphoid leukosis is the ^ous forms of the disease: 

3 or 4. Each may be responsible 
Lymphoid leukosis 
Erj’lhroid leukosis 
Myeloid leukosis 
Osteopetrosis 
Others 
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Symptoms m Adult Birds 

In most outbreaks in adult flocks there wiU be no noticeable symptoms in the 
birds However, egg production often is affected, as exemplified by a drop in the 
number of eggs produced by the flock each day 

Transmission 

The disease is transmitted by two methods 

(1) Fecal transfer of the virus As the vims multiplies m the mtestinal 
tract, the fecal material offers one direct method of transfer Conse 
quently complete eradication is impractical Contaminated water 
and feed implement the transmission from bird to bird in the pen 
Similarly, transfer of fecal material to unmfected pens will cause an 
outbreak Such a virus will live outside the body of the bird for sev 
eral days Virus particles begin to occur about three weeks after the 
birds have been infected 

(2) Transmission through the hatching egg The virus is shed by the m 
fected breeder hen through the hatchmg egg to the newly hatched 
chick Unfortunately, because mfection in the breeder flock may go 
unnoticed, the first mdicabon of trouble comes from the customer 
who purchases the chicks As the infected eggs were laid at least three 
weeks prior to hatchmg, the disease has almost always run its course 
m the breeders by the time chick mfection is noticed m the field 
Eggs in incubators must be destroyed It takes but a few days for the 
mfected breeder hen to recover, but because all birds m the flock do 
not have AE at the same time, most flocks will lay eggs containing 
the virus for a period of about three weeks This means that under 
most conditions all eggs in the mcubators from the mfected flock 
must be destroyed There may be other mfected chicks in the field 
at the time the first customer nobfies the hatchery of the mfecbon 
Some program of handling these customer cases should be 
established 


Diagnosis 

Most cases of AE can be diagnosed m the poultry house, but not all Suspect 
chicks should be submitted to a laboratory The following tests are used for the 
identification of AE 

(1) Histopathology Bram tissues are fixed, sliced thm, stamed, and ex 

amined under a microscope 

(2) Inoculation of uninfected chicks 

Control 

No drug vsiU alleviate flie condition once there has been an acbve outbreak m 
the flock Therefore, control of the disease by vaccinabon of growing birds to be 
used as breeders is the only means of safety from AE Be sure to vaccinate the 
males 

When to vaccinate Growing birds to be used for breeders should be vacci 
Rated after 8 weeks of age and 3 weeks before the first eggs are laid by the 
pullets However, there have been many failures with AE vaccinabon In 
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susceptibility, flocks do not respond 

Isolation and general mil be lessened. Because lymphoid 

surance that the incidence of fte oositive means of eliminating 

leukosis IS egg-transmitted, j infected chicks hatch, and these 

mfection from the breeder birds, at least a lew iniec 

soon transmit the virus to others 

MAKER’S DISEASE 

One phase of the leukosis responsible for thts 4s°eaJe and to 

entists have been trying to isoMe th ^ gnjeavors re- 

develop a means of control Only m the last lew y 
suited in some degree of satisfaction 

Other Names paralysis 

MD Sian leukosis 

Galloping leukosis Visceral leukosis 

Egg paralysis 
Ocular paralysis 

Disease Confused with Marek s Disease 
Lymphoid leukosis 

Cause j a herpes virus There probably me 

Marek’s disease is a neural <i*aeaae d^by of mfection, or 
several strains, each '®aultmg m jj, gvery bird the world . 

virus in the bud. Seemingly, th jj^g seventy of the disease 

there are many causes for the v^aboj« ewdoncc 

become infected early m hfe, a r thg disease, but the lack o „ not the 

all infected birds show the "he vuus Tumor ■nc.dencejs not the 

does not mean the bud does not j^gt_ some other lueas. as cells 

only indication of the presen important area o in ^he 

lining the feather follicles, may ^^ex of the amount of infection 

IS the incidence of the disease , tumors . lonccvity. 

bud; the virus does not seem o j,erpes virus, and may la P ^ 

Antibodies appear dong w * ^ probably is ’^'P^really some lesions 

The preponderance of r",j,ry and mortality. But 

venation in the degree of mo 
enlarge and cause death. 

Transmission „ method, but many of the exact pr 

Bird-to-bird tra"®""®®'®" 1® Ld vanations arc M much different 

arc not known Some esta method of air transm • 

Airborne- MD has a g";„p,ratoo’ ' V he dander and 

from that of other is sluffed ‘ nhaleil by the 

localizes m the feather f° j floats m the air and U mn 

feather particles In tn clothing, feed luK'. 

B'ida , ,n-r dust and dander sett ouUr>- hou«n and 

Mechanical ItTien feather dus ^^jHcj lo oUie^P 

equipment, etc., the «ru5se.asil> 
to poultry-producing 
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Burse of Fabncius involved This glan<t seems to be the ongin and seat of 
infection Here the viruses localize and develop The bursa may get as 
la^e as a golf ball As the bird approaches sexual maturity these viruses 
find their way to other organs and structures by way of the bloodstream, 
particularly the liver, kidneys and spleen 

Symptoms 

Most forms of leukosis occur m older or laymg birds, at least mortality is sel 
dom a factor m young birds In the early stages of the disease, the birds seem 
normal, but eventually a small percentage of them begin to develop tumors As 
these increase m size, or manifest themselves, the mtemal organs show the effect 
Particularly important m this change is the development of a big liver The ovary 
is not affected With one form of the disease, osteopetrosis, the shanks may be 
come enlarged, and the legs bowed 

Those birds severely affected with some form of lymphoid leukosis deteriorate 
rapidly Their phs'siological well bemg soon drops to a level below that necessary 
to sustain egg production 

Lymphoid leukosis seldom reaches an acute stage of mortality, daily death 
losses remain low but continue over a long period In contrast to Marek’s disease, 
birds do not recover 

Transmission 

This disease is transmitted to the <diick through the hatchmg egg, this is, no 
doubt, the greatest initial method of transmission 
In infected breeder hens antibody production is slow and poor Furthermore, 
not all the eggs laid are infected, and not all chicks hatched from mfected eggs 
carry the virus or viruses But only a few infected chicks are necessary to transmit 
the disease to other chicks in the pen Most of this transmission occurs in chicks 
under four weeks of age Even though most of the chicks in the pen are probably 
mfected, only a portion will develop tumors 

Diagnosis 

Although many of the manifestations are visible, laboratory tests may be instru 
mental in an accurate diagnosis 

RIF test RIF stands for ‘ Resistant Inducing Factor *’ It is used to deter 
mme the existence of the virus of lymphoid leukosis Marek’s disease is 
RIF negative, lymphoid leukosis is RiF positive 
COFAL serological test The '‘Complement Fixation Avian Leukosis” test 
IS used to differentiate between lymphoid leukosis and Marek’s disease 
The test is based on the fact that an antigen, when mixed with antibodies 
produces a reaction (clumping) in the RIF positive type of virus of 
lymphoid leukosis there is a common antigen effective against the lym 
phoid leukosis virus (positive) This particular antigen is, however, nega 
tive to the vims produemg Marek’s disease 
Tests not practical for diagnosis The aboie two tests take a great deal of 
time to complete, they are not practical for commercial diagnosis 

Treatment and Control 

There is no known treatment Methods used to prevent outbreaks of the various 
forms of the disease have been hi^ly ineffective Because of the variations m 
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shown to be tumor-forming, nor will it spread from bird to bird, which 

is a definite advantage. - . • „ fnr sale in some 

Freeze-dried HVT vaccine: Such a vaccine is bemg offered for sale in some 

countries. 

Other Vaccines and Methods 

. . +i,„ ivnrld have developed several other viral agents 

Scientists m various parts of " however, have been developed from 

for the production of vaccines. Most of the^n , these 

strains of virus causing MD in chickens. although the originators 

vaccines, the virus may be transmitted to “Se. 

have weakened the organisms to prevent as m turkey blood, diluent, and 

Some broUer producers are injecting 
antibiotics subcutaneously into the nape of th 

Management Programs certain management practices in 

Many endeavors have been made o . j disease. Some of these, 

the poultry house with lowering the incidence of 

with a brief statement of their effectivene correlation between the inci- 

(1) Coccidiosis control: There of a seeming association 

dence of coccidiosis and MO carriers. 

in some field cases Coccid.a^e no controlUng Marek’s disease 

(2) Reusing old litter: Probably ineffecti™ 

unless the old Utter c°ntons ‘he M p^^j^ide stcnl- 

(3) Cleaning the premises: The deaning the buildings and 

ity to MD even with a superior m 

premises. hicks to infected adult birds offers 

(4) Bird exposure: Exposure J°3fjg„ce of MD. 

little promise of reducing the incidence 

Genetics and Marek’s Disease HpvpIod strains of birds with a high 

The geneticist has been active in lymphoid leukosis. In the 

degree of resistance to ® „ used, where infected buds n 

the “survival of the fittest” leukosis outbreak wem us^^s 

With groiving chickens. Those bndssi^^ng^ ^^^hta 
breeding stock, supposedly with ^ strains developed a hig 
offered few possibilities; althoug became nonresistant. Icukotic 

tance. many soon showed a reversal and be^m 

A more recent genetic P™cedure to been ^_jher breed from th 

agents, then inoc^ate chicks of 
survivors or their sibs (brothers o 

Gumboro disease is a relative ^ o®' jujectious bronchitis, 
a virus, it is immunologically related to mte 

Other Names ,, gidncvi are 

IBA (Infectious Bursal Ae®"!! actually a misnomer. 

Avian nephrosis (nepl'"!'*'- ,,-. 

not the primary seat of infection. 

Infectious bursal disease 
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Other means of spread Undoubtedly there are means of spread other than 
through matenal from the feather tolUclcs Certain beetles have been 
identified as earners 

MD virus not embryo transmitted Although some forms of MD have been 
associated with egg transmission* from a practical standpoint it may be 
stated that this method is of very little importance m the transmission of 
the disease 

Diagnosis 

Marek’s disease is RIF negative, and the test is used to differentiate between MD 
and lymphoid leukosis, which is RIF positive 
There are several tests used in the laboratory to establish the identity of MD 
However, the cost of performing them is still beyond the realm of commeraal 
practicability, and very few iaboratones are properly equipped to complete the 
tests 

Control 

There are now several vaccines used in the control of Marek’s disease 
Herpes virus, turkey origin, vaccine The turkey is susceptible to Marek’s 
disease, but the causative vunis is not the same strain as that causing the 
disease m chickens But both strams are herpes like, and bear a close 
similarity A vaccine has been developed using the turkey virus as its 
ongm When mjected mto young chicks it has the ability to stimulate the 
bud's resistance to the production of tumors or other lesions of Marek's 
disease The herpes tiukey virus (HVT) will produce a viremia m the 
chicken, and such buds will not develop the symptoms of Marek’s disease 
common to the chicken 

Another point of interest m this complex disease is that the chicken 
virus will not produce Marek’s m the turkey 
The fact that the chicken virus may be isolated from chickens vacci 
nated with the turkey type vuus would seem to indicate that the turkey 
virus in such vacemated buds is not producing immunity to the chicken 
type of the disease, but is only suppressing the grovrth of the tumors pro 
duced by the chicken virus 

The strain of turkey vuus (FC 126) showing the above characteristics 
was first isolated in 1969 at the USDA Regional Laboratory at Fast 
Lansing, Michigan, and is used predominately to develop the vacemes be 
mg produced by several vaceme manufacturers The turkey virus is prop 
agated m embryomc duck or chicken cell cultures, the vaceme is stan 
dardized, then preserved at very low temperatiues of 120° to 135®Fm 

liquid nitrogen or nitrogen gas It roust be thawed when needed, mixed 
with the diluent, and used to vaccinate the clucks when they are one day 
of age The thawed and mixed vaceme must be used quickly, two hours 
is the maximum time allowance after thawing The vaceme is injected 
subcutaneously m the nape of the neck but may be administered mtra 
abdommally Every chick must be vaccinated Althou^ the procedures 
for handling the vaccine and vaccinatmg the chicks are complicated, mil 
hons of birds are now bemg mjected 

The HVT vaceme has no adverse effects m chickens It has not been 
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ministered when the chicks are about one week of 7““"^ 
should be used only on farms where there has been a history of high 
incidence of the disease 

MYCOPLASMA GALLISEPTICUM 

Air sac disease IS knoivn every where 1^^^^^ 

grower, inasmuch as any infection in t 
dressed bird as unsuitable for human consumption 

Other Names 
MG 

Air-sac disease 

Chronic respiratory disease (CRD) 

PPLO (pleuropneumonia like organism) 

Respiratory mycoplasmosis 

Cause , u^^fortnm the PPLO is excep- 

An organism intermediate Over 15 serotypes have been dis- 

tionally small, and is the cause of n ^.x^uvi+oble is known as S 6 serotype It 
covered The one to which this disease ppLO is a stress disease because 

has been found in the chicken, turkey, flocks, but when birds are stressed 

the organism seems to remain dormant m many flocks, 

it becomes active 
Diseases Confused with MG 

Laryngotracheitis 
Infectious bronchitis 
Newcastle disease 

My’^opl'asmTsynoviae (infectious synovitis) 

Symptoms in Young Birds 


ymptoms in Young Birds pntire respiratory tract, particulariy 

^LO IS a respiratory disease, 

he air sacs, where it localizes the latter stages of e ' 

1 appearance, and fiUed wth ' consistency Similar evudates may 

aucu^ develops a yellow color and a cheesy 

ncircle the heart and heart sac morbidity is not ^ea , 

... •!' 

In young chicks there is a by other similar resp 

respimtor; difficulty mortality may run as high as 

symptoms are accentuated 

the birds will appear depressed and ma 
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The disease is caused by a specific virus, and although the virulence is highly 
vanable, there is but one serotype It is not caused by the bronchitis virus 

Diseases Confused with Gumboro Disease 

Blue comb disease (where kidney damage is evident) 

Avian encephalomyelitis 

Symptoms 

The disease seems confined to growing birds Inception is rapid between 15 and 
60 days of age, and recovery will take from 1 to 3 weeks 
Buds are listless, nervous, sleepy, dehydrated, and have a whitish diarrhea The 
vents seem irritated, and birds contmue to pick at their own vents 
The bursa of Fabncius plays an important part in the disease The ^and is the 
productive area of IBA antibodies and swells dunng the course of infection, only 
to return to normal after the disease subsides 
Mortahty is vanable Although most flocks of chicks harbor the virus or its 
antibody, most cases of the disease are so slight as to go unnoticed Only on 
occasion are there severe outbreaks, with mortality running as hi^ as 30% Mor 
tality increases with age up to ten weeks 

Transmission 

The virus is very stable, and is capable of remaining viable outside the host for 
several months Unclean poultry houses and poultry equipment are definite 
sources of infection 

Diagnosis 

Visible symptoms are not such as to warrant a positive diagnosis by observation 
alone Birds must be sent to the laboratory Several tests are used to arrive at a 
decision 

(1) Virus isolation fond identification) The identification is made by in 

fecting egg embryos IBA negative eggs must be used, for the virus 
will not survive in the presence of antibodies m the egg 

(2) Serum neutralization test 

(3) Chick inoculation test The bursa of nomnfected birds will enlarge ap 

preciatwely a few days after inoculation with mfective matenal 

Treatment 

Treatment with drugs and antibiotics has been of bttle value except for some 
possible reduction of morbidity from secondary infections 

Control 

Control revolves around two practices, management and vaccmation 

(1) Management Clean premises and an “all m, all-out” program will be 

helpful in breaking any cycle of mfection, although the procedure is 
less effective than with most diseases Older birds on the premises are 
earners, and continually remain a source of infection 

(2) Vaccination A hve virus type of vaccine is available for use where en 

tire flocks are involved The vaceme is water type, and should be ad 
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(II Testing the breeder flock: The test is similar to the puUonim whole- 
blood test except that blood serum is used for conducting the MG 
test instead of whole blood, as for the pullorum test. 

(a1 Bleed the bird from the iving and coUect the blood in a small gto 

• mmS ^sttfbe^srm the re- 

Then place a “^d on the anti- 

TherT5^oTs?iSr^i^^^^^ 

(2) Testing day-old there is a possibility that 

every three weeks durmg th ymg tests. As assurance that 

it could “break” with "Xos should be blood- 

the chicks ^“^“‘tg’st'^a^ut 1% of each group of chicks, and 

tested at hatching time. Test aooui 

test every hatch. npeativc and positive serum. Then col- 

First test the antigen, "*? .gte the^ plate test as outhned for 
lect blood from the neck, and complete P 

breeding birds. u Mcks- ppLO lesions are to be foimd in 

(3) Checking for lesions m . Hay-old chicks. Pipped 

the thoracic air sacs of evidence of lesions. About 

should be examined at e ex^ined. 

20 chicks from each group should be exam 

Mycoplasma Gallisepticum PPLO ^ Hures necessary to cany out this 
Following is a brief outlme of the proced 
program: 

strict sanitation and isolation 

Decentralize faciUdes. premises. 

Employees birds in the same house. 

Brood, grow, and lay the 

(2) For breeder flocks -virlts only- 

Secure MG S-6 n all poultry buildings. 

Allow 100 ft (30.5 

Use concrete and disinfect the budd'nP- 1 ^.^^ 

-ttmg 

UsTnewf de^. dry li«er.^ ,he poul^ 

All persons must 5 ho«cr f to each house. 

Use a disinfectant pan at thee 
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dunng the intestinal phase of the disease Egg production takes a material drop 
Mortality m adult birds usually is low 

Transmission 

There are several methods whereby file Mycoplasma gallisepticum, S 6 serotype 
organism may be transmitted 

(1) Through the hatching egg This is the major means of spread, the virus 

passes from one generation to the next Transmission is not uniform, 
for it IS greater dunng the penod of active mfection in the adult birds, 
then subsides But only a few organisms m a few infected chicks are 
necessary to cause the disease to spread to practically all young chicks 
m the flock 

(2) Through the atr The organisms may move short distances by way of 

the air This is enough to cause mfection of birds within a pen, but 
probably has little consequence m the transfer from house to house 

(3) On clothings feed bags, feed, poultry equipment and trucks Personnel 

represent the important earners Probably 60% of cross-contammation 
between houses is the result of the organisms transported by people 

Diagnosis 

CRD may be fairly accurately diagnosed by the coughing and sniffling involved 
Laboratory tests used for diagnostic determination are 

(1) Rapid serum plate agglutination test 

(2) Embryonic examination Embryos mfected with MG have lesions m 

the air sacs A few cuU chicks or pipped embryos should be exam 
ined at hatching time Positive evidence of mfection is conclusive 
proof that the parents have MG mfection 

Treatment 

Tylosm is an antibiotic speaQc for the treatment of birds infected with MG 
Streptomyem also may be used 

Control 

Control can be by vaccination, controlled exposure, or eradication However, 
eradication seems to have become the accepted method Medication can only be 
considered temporary 

Eradication is built around complete curtailment of embryo transmission This 
means that mfected dams must be removed as a source of mfection Unbke 
pullorum disease, MG is difficult First, it is so contagious that one or two m 
fected birds m the pen wUI mfect practically all others in a very short time 
Second, an mfected bird contmues to be a earner, and sluffs virus through the 
egg Thus, if any mfected birds are found m the breedmg pen, all the birds m the 
pen must be ehminated as a source of hatching eggs There is no such thmg as 
testing and retestmg, as with pullorum Furthermore, breeder flocks may remain 
clean (no mfected birds) for long periods, but suddenly “break” with mfection 
for no obvious reason 

Tests Involved with PPLO Elimination 

There are several methods of testmg mvolved m elimmatmg the mfected breeder 
flocks and m testmg the day-old chicks to determine their disease status 
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Symptoms . • i j 

Actually, MS is a respiratory disease; but seldom is the respirato^ tract involved 
vdth sickness or death, though air-sac infection is noticed when broilers me pro- 
cessed. However, the organisms soon locate m the synovial 
joints of the footpads. These two areas become swollen and mflamed. In some 
severe cases, the wing joints may become affected. hpfwppn six 

In most instances this is a disease of young and growing 
and 14 weeks of age, but it occasionally attacks older birds. There is a loss of ap 
Ste aTdl^egL Birds are lame when the joints become mflamed, and sit on 

“S, rather than mortality, is a problem; seldom is there a very high death 
loss; in older birds, egg production may drop 20 or 4U/o. 

"^“several knoivn means of transmission, and probably others that are 

although the percentage of mfect^ egg ^ 

rise to enough infected chicks JedL wiU sluff 

the flock becomes mfected. Alter mie 

M. synoviae for as long as 14 to ? \ from bird to bird 

(2) Through the air: The organisms me 

within the pen by air, but P^^’^ "J^anical means of transfer are 

spelling of the joints of the hooh ^,^‘’°j^y'^^rths't produce simhec 
but not necessarily a diagnosis; there 

conditions. , , . «,tnrv where two tests may be conducte . 

Birds should be submitted to similar to the agglutination test 

(1) Plate agglutination test: serum is mixed with MS anti- 

for puUorum disease and • ^ draivn from birds that have h^ 

gen. As it is an antibody te, antigen. ThU also may be conducted 
the disease will clump with the antigen 

in the poultry house. .„„.tion between M. gallisepticum and 

Note: There is some “oss-agg antibodies may cross- 

M. synoytoe organisms. • oooosite is not true. 

agglutinate with MS ^tigen. ^ suspected hocks, Broun . 

in about a week. Blood-test to mu 

ad-spectrum an®mti» -o^^^^^ of 200 gm per ton 

(1) Chlortetraoycline: Add to _ 
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Use only approved vaccines that are specific pathogen free (SPF) 

Buds must be blood tested, preferably by a state or regulatory agency 
The test is conducted Uke the plate test or the tube test for pul 
lorum dis^e 

Test 5% of the birds m each pen nhen the chicks are eight weeks of 
age, and thereafter make another test every four weeks until the 
bir^ reach sexual maturity 
Carefully check the antigen used for all tests 

Just prior to egg production, test all the birds usmg the laboratory 
tube test, thereafter test 5% of the birds every 3 weeks 
Incinerate all dead birds 

Fumigate all hatching eggs m the poultry house immediately after the 
eggs are laid 

(3) For hatching eggs 

Gather eggs in clean containers or flats 
Use clean egg transportation vehicles 
Process only MG S 6 negative eggs 

(4) For hatcheries 

Set only S 6 negative eggs 

Hatch only S 6 negative chicks 

Use only new, clean chick boxes and pads 

Fumigate everything regularly 

Employees must shower when entering the hatchery building 

(5) For chick deliveries 

Truck drivers must shower and wear clean clothes 
All delivery vehicles must be thoroughly cleaned, disinfected, and fu 
migated before loadmg the chicks 

MYCOPLASMA SYNOVIAE 

A prevalent disease for many years, the recent identiCcation of the causative 
organism has brought new understanding of the mtncacies behmd MS 

Other Names 
MS 

Silent air-sac disease 
Infectious arthritis 
Infectious synovitis 

Cause 

The disease is due to an organism sunilar to that causing Mycoplasma gallisepti 
cum It IS between a virus and a bactenum, specifically called Mycoplasma 
synoviae 

Diseases Confused with MS 
Slipped tendon 
Staphylococcus arthntw 

Coccidiosis (when mtestmal hemorrhagmg is unolved) 

Fowl typhoid 
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Cause 

Coccidia have specific hosts; and each species produces its own type of coc- 
cidiosis. The coccidia that inhabit the chicken are all in the genus Eimeria. 

Coccidiosis is spread by unicellular bodies known as oocysts. These are shed in 
the droppings, but are not infectious. They first must be sporulated, a process 
that takes place when conditions of air. temperature, and moisture are opportune. 
This sporulation, therefore, occurs outside the body, requiring two to four days. 
The sporulated oocyst is eaten by the chicken and finds its way to the intestinal 
tract, where a series of divisions and multiplications take place. Eventuahy more 
oocysts are produced, most of which again are expeUed from the body in the fecal 
material, and the life cycle is complete. The time from^ ingestion o exp sion 
varies between four and seven days, depending on the species. 

Coccidia, being parasitic, Uve in the epithelial tissues of the intestinal traced 
there they inflict their damage. Usually one oocyst m the ‘"‘f ^ 

stroy only a few cells. Therefore, the extent of destoction 
is closely related to the number of oocysts present. Bu ™ snnrulated Con- 
height there will be millions of oocysts, although not va P destroyed, 
tinued ingestion of the sporulated oocysts means that more c 


Diseases Confused with Coccidiosis 
Enteritis 
Fowl cholera 
Fowl typhoid 
Hemorrhagic disease 
Paratyphoid 
Pullorum disease 


External Symptoms „.fnpd feathers, paleness, loss of appetite 

Symptoms include bloody droppmp, production, diarrhea, and 

lowered growth, poor feed e^emal^mptoms are the result of 

many other manifestations. Most of t of the intestinal tract; this m 

general disability due to the destruction o e j-mstines to the bloodstream, 
turn prevents the transfer of food material from the mtest 
In many cases hemorrhaging of the mtestmal hning 
forms is deposited ■with the droppings. 

Internal Symptoms ^ j thp intestinal tract, including the 

Internal symptoms usually are confine exudates are all indicative 

ceca. Inflammation, hemonh^es, j«c*intemal symptoms. Those are 

of coccidiosis, but most species pro u P 
outlined in Table 41.1. 

Transmission . hird to consume spomtoied ooO’Sfr. 

The only method of transmission is for th ru the droppmp. 

Within the pen this goes on constotly farm is by 

But the transfer from house to f ppeysts are contained m • 

In the active stage of the disease, “t^sferred to a new locabon h> 

spoonful of feed material. These equipment. Once sporulated. 

shoes, feed trucks, crates, pets, in the new premises, 

the oocysts soon cause an outbreak o 
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(2) Oxytetracydme Add to the teed at the rate o£ 200 gm per ton (2,000 

lb) for about a week 

Resume drug treatment if disease does not subside The treatment 
may be contained longer if the disease is not brought under control 
by the first treatment 

(3) Individual injections Serious outbreaks in adult birds may be treated 

by injecting oxytetracyclme or erylhromycin Individual treatment in 
this manner is not practical with broilers because of the labor mvolved 
and the stress of handhng 

Control 

Two methods are available for controlling the disease 

(1) Eradication Eradication is possible if the breeders can be kept free of 
the causative organism The following test is to be completed 
Serum agglutination test This test is identical with the test used for 
idenbfymg earners of Af galltsepticum, except that an antigen spe 
cific for Af synoviae is used However, there have been difficulties 
m readmg the reaction on the testmg plate The clumping is not as 
well-defined, and there is some cross ag^utmation with other orga 
nisms and blood properties On a flock basis, the test should give a 
means of detemunmg whether there are, or are not, reactor birds 
The breeder flock should be sample tested every four weeks The 
test should not be used to identify individual earners 
(2) Heat treatment of hatching eggs A procedure has been established for 
heating hatchmg eggs before they are placed m the incubator The 
eggs are heated to 115" F (461*C) At this temperature the Myco 
plasma are destroyed, but hatchabibty is affected only slightly 
Hotv to do It Full details of this procedure are given m Chapter 8 
These directions must be followed very carefully if the program is 
to be successful 

Importance of heat treatment As it seems difficult to identify and 
remove mfected birds from the breeder flock by the agglutmation 
test, heat treatment offers a substitute method, that is, heating the 
eggs proents transmission of M synovuie organisms through the 
hatchmg egg to the chick The heat treatment is especiaUy impor 
tant to the pnmaiy breeder of broiler type stock Such a genetic 
breeder can offer breeder replacement chicks for sale that are free 
of the organism, and if the purdiaser of such chicks uses diligent 
care and isolation during the growing program he can be pretty well 
assured that he will be able to produce broiler chicks that are MS 
free, or substantially so 

The program of heat treatment has not been used as much by the 
primary breeder of egg type stock as by the breeder of meat type 
birds 

COCCIDIOSIS 

Coccidiosis IS a term used to idcntif> the diseases produced by a group of pro 
tozoan (parasitic) organisms in the class “Coccidia ” There are hundreds of t>pc3, 
but onli nine are important to the raiser of chickens 
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has made the use of coccidiostats difficult. Furthermore, some species of Eimeria 
have become resistant to certain coccidiostatic drugs, mainly those that have been 
used consistently for treating several generations of birds. 

Most outbreaks of coccidiosis are produced by three Eimeria. 

(1) E. tenelltt 

(2) E. necatrix 

(3) E. acervulina , „ . , , 

The others account for less than 15% of the attacte, and usually -"volve ^ 

slight economic loss. Any good coccidiostat should be specific for the above 
three Eimeria. 

Properties of good coccidiostats: . 

(1) Prevent infection from as many species of Eimena as possible. 

(2) Make it possible to dilute the dosage so as to develop natural immu- 

nity in breeder replacement chicks. fprtilitvl 

(3) Do not interfere ivith reproduction (egg produchon and fertihty). 

(4) Are not electrostatic or hygroscopic 

(5) Should be nontoxic, palatable and stable 

(6) Should be economically f them unasso- 

Chemicals used as coccidiostats. Several rhanter 40 ) Those 

dated, have been and are used as coccidiostats. (See Chapter 4U., 

commonly used today are: 

Amprol® (amprolium) 

Amprol plus® (plus ethopabate) 
bifuran® (not for broilers) 

Bonaid® (buquinolate) 

Coban® (not for layers) 

Coyden® (clopidol) 

Deccox® (decoquinate) 

Nicarbazin 

Nidrafur® (nihydrazone) 

Polystat-3, Unistat® 

Statyl® (nequinate) 

Sulfonamides 

Zoalene . * yi 5 cr'iic<;ion of the value of each of these 

Important features of each; A details refer to technical 

drugs would take too jly to the manufacturer, 

books on the subject, or write directly to 

Developing Immunity to Coccidiosis _„_pMiosis develop an immunity to the 

Under natural outbreaks, chick^tb ^ , t a Ufebme; 

Eimeria species that caused the sporulated oocysts, they produce 

but as the bird is continually fae bird. . , 

continued immunity throughout th^l.f^ ‘b ‘’’^■hrbvfhe fact 

Immunity may be developed ^iSciaWm ^ „^de possible by the fac 

during an attack of acute ““"telunal ^ct is kept at a low l«cmem lull 
that if the number of oocysts m ivill be adequate to enable the 

be no danger of serious coccidio . y 
bird to build an immunity. 
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TABLt «1 1 



CHARACTCPliTICS 

Of COCCIDIA t^CU 

- 


Sp«lM 

Common nimf 

fjterrsl 

S>mp'or"s 

Intei’lftil 

Area Vo*t 
Affected 

Mortah'y 

%^o*b“d ly 

E neeatrix 
IntMlinil 
coccidiosLi 

D snhes 

Bloody droppinp 
Rofflrd feslhm 
\teiCht lou 

tVhituh letlona 
on upper lh‘rd 
of ima!l irtea 
tine 

Heiey 

lleary 

E tenella 

Ocal 

COCCI dioeu 

Blood) dfopp'np 

Drop In feed 

Droop) 

Fewer ecp 

J!enonh»t‘e 

Ceca 

tlesry 

Heary 

E ccmmlina 
Layer 

COCCI diosU 

Diarrhea 
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Diagnosis 

Appearance of the bird, along with intestinal lesions, may suffice for a diagnosis 
of most outbreaks However, many symptoms are similar to those produced by 
other diseases A laboratory diagnosis then is necessary. 

Scrapings are made of the infected area of the digestitc tract, and a microscopic 
examination is made for the presence of coccidia 

Control 

Coccidiosis IS far more easily prevented than treated Certam chemicals, known 
as cocadiostats, suppress or upset the life cycle of the protozoan The cocmdio- 
stats usually are added to the feed at a designated percentage However, all such 
chemicals do not have equal abihty to suppress all of the Eimena species Such 
drugs reduce or ehmmate the shedding of oocysts m the droppmgs, thus reducmg 
or preventmg oocyst contamination of the poultry house floor Some drugs are 
so spemfic for certam Eimena that they completely suppress them, yet have little 
effect on others Because there are nme types of coccidia, a person mi^t be 
usmg a drug against one type while an outbreak is ansmg from another type This 
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(6) Do not feed a coccidiostat when the CocdVac program is being fol- 

lowed. A coccidiostat given at this time will only suppress oocyst 
formation and the development of immunity. 

(7) Be ready to treat for a coccidiosis outbreak: The CocciVac program 

is a quantitative one, in which immunity will be built up when the 
population of oocysts in the intestinal tract is small. If, however, 
too many sporulated oocysts are consumed when the bird eats the 
Utter, incidence of coccidiosis of varying proportions may arise. 
Some smaU degree of coccidiosis is necessary to be sure that immu- 
nity is developing, but if coccidiosis is excessive, the flock must be 

(8) Add dtemins A and K to the feed; Vitamin A helps repair epithelial 

tissue; vitamin K helps prevent intestinal bleeding. 


Treatment , , « j- 

In SDite of many exceUent programs and chemicals for the control of coccidiosis, 
in spite of many exceuenr pro^ Treatment, therefore, becomes a neces- 

there are many outbreak ^re used; some are to be given in 

sary part of any control program, oeverai or g 

the feed; some in the water: days 

(1) Sulfaquinoxaline (do not feed to layers nor 

of slaughter.) 

(2) Sulfamethazine 

(3) Esb, (for use in the drinking water) 

(4) Agribon 

(5) SEZ 

(6) AmproUura (soluble ^°^'i]'^®rTstm so much difficulty from 

Cause of coccidiosis outbreaks, "^y ,, ^ 5 ? gome of the reasons are: 

coccidiosis? Why are there so many 

^arCoccidiostat too we^ for Eim^ 

(2) Incorrect percentages of the drug 

(3) Eimeria species has ^^'^^^sporulation of the oocysts 

(4) Litter too damp, causmg 

Breeder repiacements (or for . specific Eimeria 

(1) Cocddiostat too weak 

(2) Eimeria have become resistant to 

(3) Litter too dry or too wet making it impossible for 

(4) Coccidiostat fed at too h'gh ® 

the bird to develop immunity properly 
(6) Coccidiostat removed too . jde effects of the coccidiostat 

(6) Other drugs are being fed po 8 jp.diess of the caus , 

Horn to handie outbreaks: 0“‘^^®f.°^p°st important. As feed consump- 
should be handled q'“‘=’‘'y'. utbreaks, the medicaments '^ould be 

tion is reduced during cpccidi^s Sieved though it wiii 
given in the water. A ‘thicken vnUdnnkev^^^ ^ 
applications are made throug After this, the flock is retu 
2 days, then repeated for 3 days. 
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Most coccidiostats suppress oocyst reproduction completely when they are fed 
at a designated level in the feed No immunity can build up dunng such fcedmg 
Before the bud can acquue immunity* the cocadiostat must be reduced in order 
that some sporulated oocysts, consumed from the litter, may be allowed to com- 
plete theu life cycle A small reduction builds a little immunity and the coccidio 
stat may then be further reduced, producing more immunity Gradually, all the 
coccidiostat is removed, and immunity is complete The tnck is to reduce the 
coccidiostat fast enough to produce just a very little coccidiosis There must be a 
httle, or no immunity wll result 

How much moisture m the litter^ The litter should contain 20 to 30% 
moisture for optimum oocyst sporulation Most types of litter should 
have approximately the same consistency and feeling as shavings cut from 
green lumber A httle too much moisture is better than too little In dry 
periods it may be necessary to spray the litter with water to raise its 
moisture content 

Starting the coccidiostat withdrawal period The cocadiostat should be fed 
at its full level dunng the tet 5 or 6 weeks of the chick’s life, then the 
■withdrawal should start The amount of drug added to the feed should be 
reduced gradually over a penod of 10 to 12 weeks Never withdraw the 
drug suddenly Remember, the drug with the greatest anticoccidial poten 
tial will require the longest withdrawal penod Only a careful study of the 
birds will determme whether withdrawal is proceeding correctly 
Immunity is not to be produced in broilers There is not time enough pnor 
to the age at which broilers are marketed to develop an immunity to 
coccidiosis and allow the birds to recover All drugs should be fed at full 
strength (that necessary for full suppression of cocadiosis) from one day 
of age to broiler marketing age 

Cocadiosis Inoculation 

Inoculation of buds for cocadiosis is a practical procedure A product known 
as CocciVac, composed of live oocysts, is given in the water or fed to chicks 
Eventually, oocysts are deposited in the litter, they sporulate, the bird consumes 
relatively small numbers, and immunity begins The program gives assurance that 
moculation can start at an early age, under controUed conditions Immunity may 
develop in 5 or 6 weeks 

The CocciVac program Be sure to foUow duections as pnnted on the con 

tamer Briefly the procedure is as follows 

(1) Vacanate only healthy chicks 

(2) A program of btter management must be followed 

(3) Buds should be 10 to 12 days of when CocaVac is given 

(4) Buds must be on a floor with btter so that they may have access to 

theu droppings 

(5) Select a CocciVac contammg the species of Eimena involved on the 

farm 

Note There are several CocaVac products, each being a different 
combmation of oocysts from various Eimena species Some con 
tain only 3 or 4, others may contain as many as 8 
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Hatchery: A general cleanup of the hatchery 
this source of infection. 

Important: Formaldehyde fumigation is not 
A. fumigatus. Good liquid disinfectants 
cleanup procedure. 


and incubators will remove 

particularly effective against 
should be used during the 


OTCOSIS 


Although mycosis has been kno%vn for years, its J 

was not recognized until rather recently. An 
responsible for great economic losses in some po try 


poultry disease 
has been found 


Other Names 
Cage diarrhea 
Candidiasis 
Crop mycosis 
Intestinal thrush 
Moniliasis 
Mycotic diarrhea 
Thrush 


hv a veast-Uke mold, Candida albicans. 
Mycosis, in its various forms, is ca^e ^ ^ albicans is low, a lar^ pop- 

Although not a serious disease when the defenses. Feed efficiency is low- 

ulation of the mold wUl overwhelm the tods deten^^^^^ 

ered, mortality will ensue, and there may ^ diseases, as coccidiosis and 
Mycosis may complicate the j feeding of some antibiotics in the 

viral infections. On occasion P™ ° ?„tostinal flora to such an extent as to 
treatment of other diseases may alter the mtestinai 
allow the fungi to increase in number. 

Diseases Confused >vith Mycosis 
Coccidiosis 
Nonspecific enteritis 

Symptoms . . the digestive tract, particularly the 

The symptoms occur in the upper ^^mn °t these organs, 

crop, proventriculus, and gizzard. Ulcers app . . , . b^ds 

They vary in size from small to large. digestive tract is ™ birds 

As the disease advances, “"d h® “ 6 j^^thers are 

take on a general aPP®®«f ° “ 

droopy. In many respects ^ey J»ay r ^ 
coccidiosis. Diarrhea is almost a y 

Transmission raoidly in the presence of heat ^ 

Outside the chicken, the f ^°^ent during the "gested by the 

ture and consequentiy are mpte Ptevdem 'V"® 

the result of contamination ^ Use a water sanitize . 

chicken, usually through the dnnkmg svater 
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normal cocc.diosis-control program I£ there are reasons tor failures in the 
first place, make corrections at this time 

ASPERGILLOSIS 

Although not a serious disease, Aspergillosis is common in many instances where 
poor poultry husbandry is practiced It is mamly a disease of young chicks 

Other Names 

Brooder pneumonia 
Mycotic pneumonia 
Pneumomycosis 

Cause 

The disease is caused by a fungus. Aspergillus fumigatus Normally this fungus 
grows on decaying organic material m the chicken house and in the hatchery, but 
it also has the ability to reproduce itself in certain tissues of the bird 

Diseases Confused with Aspergillosis 
CRD 

Respiratory diseases 
Symptoms 

The lungs are the major area of internal infection A close exammation of the 
lung tissue will show small nodules that are hard and yellow There may be but a 
few in some cases, in others there may be hxmdreds In some instances the fungus 
gains entrance to the air sacs, and a respiratory condition evolves However, there 
IS no coughing or sneezmg 

Chicks have few external symptoms, except for an occasional involvement of 
the eye, causmg semiblmdness As the fungus continues to grow m the lungs and 
air sacs, flock mortality increases It may be quite high m young chicks Older 
buds are able to withstand the fungal growth, and few buds are affected 

Transmission 

Spores &om the fungus dry and are transported easily from chick to chick by 
way of the air This may occur in the hatchery or in the brooding house The 
mcubator may become a source of contammation 

Diagnosis 

In many instances a visual exammation of the sliced lung will show the nod 
ules, and form a basis for diagnosis In others, it will be necessary to submit 
chicks to the laboratory Here the suspected tissue is cultured and examined 
rmcroscopically 

Treatment 

Poultry house If the disease can be diagnosed m its early states, a thorough 
cleanmg of the brooding premises will eliminate the source of mfection, 
and the disease will subside Any moldy feed should be removed, bulk 
feed bins cleaned, old btter removed from the house and replenished with 
new, and waterers and feeders cleaned and disinfected 
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Symptoms . . ■ • , 

FLS appears orUy in good-laying flocks. Most birds appear phy='=^ 

condition For this reason there is little indication of the disease until egg produc 
tion“ adually drops between 10 and 40% or the flock fmls to have a high peak of 
egg pfoductiL. The problem is more acute with birds housed m cages than with 

those housed on the floor. , t ^ „„ j MqWo livpr tan in 

Post-mortem examination will reveal an eriarged table liver, tan 

color. Obesity, as indicated by internal fatty deposits, will be evident. 

Treatment shown to alleviate the condi- 

The addition of the following to the feed has been 

tion in laying flocks. 

Add to ton (2,000 lb) of regular feed: 

10,000 lU vitamin E 
1,000 gm choline 
12 mg vitamin 

908 gm inositol expensive, but probably 

Supplement cS thflowered egg production when the 

will not compare with the cost 

condition arises. . ^irds in a cage operation ap- 

IVhen to add the supplement, steadily, many poultrymen 

pear healthy, but egg produchon ^ then check the response. 

feed the supplement tor a 

The fat content of the Uver should be reduced. 

Control .. occurrence of FLS. However. 

There is no feeding program that P'®/ possible causes of the disease 
there are indications that attention to 

may be of importance in managing ® ,,jgh egg production; 

(1) low feed consumption m th p , 

(2) stress as the result of disease ou 

(3) lack of bulk in the diet; production; 

(4) protein intake too low to " 

(5) protein too high in realtion to e"C^^^ption suddenly ; 

(6) hot weather wheii it oroduction from managenal 

(7) sudden interruption of egg P 

light reduction, lack of water, etc. 

CAGE LAYER held in cages is less 

It is known that P5!®^”hep^ota mtered floor, brita- 

than that of bones of J ^th “6®“* ‘“r^'^ij^year may be so great 

enough at times to cause difhe j jh^^ laying y bones disin- 

ness of the bones of caged birds at the end prf ^^king soup 

as to make the spent hens „t 

tegrate, causing fine splinters m 
and other food products. 
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Diagnosis 

Although some evidence of the disease may be detected durmg an examination 
of the hnmg of the upper portion of the digestive tract, a laboratory examination 
IS necessary for diagnosing most cases 

Treatment 

There are two avenues of treatment 

(1) Nystatin A relatively new drug, nystatin has been found to have the 
necessary properties for alleviation of the distress caused by mycosis 
Nystatin is sold under the trade name, “Myco 20,” and it contains 
20 gm of nystatin per pound (454 gm) of mixture 
The value of nystatm will be enhanced if the source of the mold is 
removed A general program of cleanmg should be made a part of dis 
ease control 

Nystatm dosage Mix 5 lb (2 25 kg) of Myco 20 in each ton (2,000 
lb) of feed Feed the mixture for seven to ten days If the symp 
toms are not alleviated, the dosage should be doubled and fed for 
another seven days 

(2) Copper sulphate Copper sulphate is used as the next best treatment 
Add one level teaspoonful of powdered bluestone (copper sulphate) 
to each 2 gal of drmkmg water The dnnking water must be kept m 
nonmetallic contamers 


Control 

Nystatm also may be fed continuously as a control measure The dosage for 
such medication is at the rate of 2 5 lb (1 35 kg) of Myco 20 per ton (2,000 lb) of 
feed Prior to slaughter, no withdrawal of the d^ is necessary 


FAnr LIVER SYNDROME 

Fatty liver is sometimes the end result of any of several specific diseases There 
are also other factors that will cause an mcreased deposition of fat m the cells of 
the hver toxins, metabohc disorders, nutntional ^turbances, and endocrme 
imbalances Fatty hver syndrome represents one specific type of fatty hver 

Cause 

The exact cause of mcreased fat deposits m the hver of the chicken affected 
with FLS IS not known It has been impossible to produce the condition expen 
mentally However, there is now adequate evidence to state that FLS is of nutn 
bonal ongm, and that it is not pathogemc There appears to be a breakdown of 
the metabohc processes mvolved m the synthesis and mobilization of bpids, par 
ticularly durmg the stress created by heavy egg production There is some evi 
dence FLS may be the result of an inadequate supply of the vitamm mositol 

Some scientists beheve that certam bpotropic agents (used for fat transport m 
the body), methionme, cholme, and vitamm B„, are mvolved m the production of 
FLS Others feel that selenium is mvolved Still others beheve the birds consume 
too much protein in relation to carbohydrate 
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blue, and dned. The crop is sour; and there is a peculiar fecal odor. Egg produc- 

In most instances the disease occurs just before egg production bepns. mjmy 
times when the birds are bemg moved from the growing house to the laymg 
house. It is more common during the fall, particularly dunng hot weather. Mor- 
taUty may be between 5 and 25%. 

The method of transmission is unknown, but when a flock is affected most 
the birds will show some evidence of the disease 

Dmgnosis is difficult in mmor outbreaks ‘ j®f3*^re^ugh tHef^^^^^^ 

but m severe cases the changes in the ^ me made to identify 

the difficulty. Laboratory diagnosis too be possible to 

other confusing diseases, then by a process monocvtic white blood cells 

make a diagnosis. A study of the blood may show monocytic whit 

Up to 20% of the white cells may be affected. 

Treatment tbe treatment of avian 

The broad-spectrum antibiotics seem to penicillin may be used. They 

monocytosis Chlortetracycline, oxytetracy . ,n acute out- 

should be given m the drinking water as the feed intake 
breaks Provide 100 ppm in the drinking wa e 

. , 1 .putbreaks have been suggested, but their benefit IS 
Several means of eliminatmg outbre 
not always observable _ . „ .tnrt of egg production. 

(1) Complete vaccinations one mont after, a stress (moving, 

(2) Feed an antibiotic 3 days previous to. and o o y 

vaccmating, oft feed) of the day 

(3) Move birds carefully and during 

avian infectious confined to certain 

At times this disease is important. Its ,vith many other poultry dis- 

parts of the world. Although minor m companso 
eases, its importance cannot be neg ec 

Other Names 

Avian hepatitis 
Infectious hepatitis 
Vibnomc hepatitis 

f the bacteria m the genus Vibno. It is as jet 

The disease is caused by one of 

unnamed 

Symptoms ]» birds ivith"ithered.sea'y“'”*” 

The affected flock shows many ^ suffers 

a watery, greenish diarrhea. Egg pro 
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Other Name 

Cage paralysis 

Cause 

There is some indication that the difficulty may be due to an madequate 
amount of morganic phosphorus in the ration However, this thou^t is not 
shared by ail scientists Feeding experimental diets wth httle or no ino^anic 
phosphorus will not produce the symptoms, nor will adding inorganic phosphorus 
to the ration mcrease the strength of the bones There is no indication that high 
egg production is a contributor to bone fragility Stress may be involved 

Symptoms 

After long periods of egg production caged layers have difficulty m standmg, 
and their body is held m a vertical position They may lose control of their legs, 
and lie on their sides, mdicative of a type of paralysis Usually there is no loss of 
egg production, shell quality or mtenor egg quality Some of the bones may be 
fractured, some will break when the bird is handled The nbs may be beaded at 
their cartilagenous junctures There may be fractures of the fourth and fifth 
thoracic vertebrae There is httle mortahty , the birds appear healthy and pert 

Treatment and Control 

There is no known method of treatment There is some evidence that the 
larger the number of layers in a c^e, the lower the mcidence of cage layer fatigue 
One experiment showed that feedmg a ration containmg 6 % calcium just before 
the birds were slaughtered mcreased bone strength 

AVIAN MONOCYTOSIS 

Although not as common as a few years ago, avian monocytosis is prevalent in 
some poultry areas 

Other Names 

Blue comb disease 
New wheat disease 
Nonspecific mfectious enteritis 
Pullet disease 

Cause 

Althou^ the exact cause of this disease is untaiown, it is probably the result of 
an mfectious virus that inhabits the mtestinal tract 

Diseases Confused with Monocytosis 
Cholera 

Nephritis (and nephrosis) 

7^ phoid 

Symptoms 

There is a sudden loss of appetite, and the chickens appear dull Thirst is in 
creased There is a dehydration of the birds, the combs and wattles become dark, 
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Causes in Field Cases 

Although there seems to be no pattern to the cause of 
be traced to a mismanagement or stress factor. Each case will be the result of a 
different factor. Some of the causes are thought to be: 

(1) crowding; 

(2) poor ventilation; 

(3) picking (poor or no debeaking); 

(4) insufficient protein consumption; 

(5) hot weather; 

(6) decreased feed consumption; 

(7) high levels of dust in the poultry house; 

(8) excessive ammonia in the poultry house, 

(9) lights flashing in the poultry house, 

(10) sudden noise; 

(11) insufficient space in floor houses; 

(12) a large number of birds in "" ^ the flock is greater in the 

Hysteria affects birds of all ages, but th 5 .yhen the birds are young, 

case of laying birds. Many times the hystena will beP" when 
then take on greater proportions when they hysterical birds lose 

Drop in feed consumption first amount of feed. A drop in 

their appetites and do ^htiness should present a post- 

flock feed consumption, along with th g 
tive diagnosis. 


ontrol I,, uhen the cause of the difficulty is 

Permanent control can be 'fermine the management and omer 

imoved. Every effort must be made to dete^me b 

ictors that are responsible. Any withdrawn the hystena may 

onsidered as only temporary. Once the treatment 

etum it the cause is still there. . factor in producing •. 

Removal of toenails; Apparently birds. At the Washington P® 

hysterical birds scratch and clasv o jbc toenails of day-o 

ment Station it was shown that ‘be ^ had 

prevented hysteria for as long as eight wee 

grown back and some hysteria , anbuy trial at the same c. p 
Fewer birds in large cages: In a s PP „ ajcre kept in a cage, i yjiaui 
station hysteria developed when 40 P“^ „„ hysteria when the pullet, 
svhen 20 birds were in a unit. , . ii»ht did 

were in six-hen and individu^ *^^~<J.iirch work showed ^a jb^him. 

Co/or of artificial light: "JaT^though it did 

not reduce the incidence of hys ^a- m ^ nu 

The onset of hysteria was dolay^-b;®^„ '®bb® pbying con- 
hysteria began the incidcnre s' sounds fco®’ " ^ hdp prmr.nt 

Chicken sounds: Sum® ®°"‘f " ^ ,aiU subdue the birf the course 

tinuously in the clitckcn ho voices of "happy ^ -UirT chicken 

hysteria. Others bavc ,a,j b,ese recordings «k i..„e 

of eating or laying and havy P > somt* instant*-’ ^ 
houses to help reduce hyslen 
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The Uver may appear swollen with pmpomt hemorrhages The wall of the gall 
bbdder is thicker than normal Necrotic lesions also may be observed on the 
heart and kidneys The birds are anemic 

Ttensmission 

The organism is spread through the droppmgs, and consequently is easily trans 
nutted from bird to bird m the pen, and from house to house through footwear, 
clothmg, equipment, and feed 

Diagnosis 

Four or fi\e good repr^entative sick birds should be submitted to the labora 
tory Although lesions are quite indicative of the disease, an accurate diagnosis is 
made by demonstrating the vibno organism m the bile In some instances the 
organism may be recovered from seemmgly healthy individuals, thus their pres 
ence does not always indicate that the flock is affected with vibnomc hepatitis 

Treatment 

Feedmg furazohdone at a level of 200 gm per ton (2,000 lb) of feed for 7 days 
has produced good results One mtramuscular injection of dihydrostreptomycin 
also IS good Inject 250 mg per adult bird, smaller dosages for smaller birds 
Supplement the diet with vitamin A 

Control 

Apparently the disease is more prevalent m flocks that are m a weakened condi 
tion because of some stress, particularly those stresses caused by other diseases 
Coccidiosis seems to be an important contributor to the stress condition Crowd 
mg is another Some feel that any condition that upsets the normal mtestinal 
flora may cause the vibno to become pathogemc 
Flock management becomes important m any preventive program The disease 
IS not prevalent when birds are raised on wire floors Do not track the organism 
from flock to flock 


AVIAN HYSTERIA 

There is no doubt that avian hysteria may express itself to the extent that it be 
comes a major disaster Hystencai flocks are not common, but once the birds are 
mdmed there seems to be little that can be done to control the difficulty Hys 
tena must not be confused with general nervousness found m some of the Leg 
horn strains Also, there is no mdication that nervous flocks will show a greater 
madence of hystena 

Symptoms 

The first mdicabon of hystena is evident when a few of the birds seem to be 
come almost ‘ wild ” Anj^hing unusual seems to excite them and they fly over 
the tops of other birds until a piece of equipment or fence stops them Gradually 
more birds become affected Many binls are mjured during their wildness Fi 
nally, the whole flock will be affected Burds pile up at the end of their and 

many birds suffocate More and more thmgs seem to excite them, and the ^iffi 
culty reaches major proportions 
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Parasites, Insects, Mites, and Rodents 


Each year parasites and predators cost the poultry mdustry mdhons of dollars 

No one knows the actual figure. Some costs are direct, some m ’ ^ , 

There are many poultry P-asitcs, but relatively few of m^or ^^po^ 

the poultryman. Some live inside the bird, others o" ^ 

mites are parasites of chickens, and when them pop although 

growth and egg production Some insects - 

they do not greatly affect chickens, they inhab p ^^^als in the vicinity, 
and grow, constituting a general nuisance to p PJ “ jgvour huge quanti- 
Rodents seldom attack any but young chickens, oremises and spread 

ties of poultry feed, create a general uncleanlmess about the premises, 

many poultry diseases. 

internal parasites 

Large Roundworm , of the chicken Of 

The large roundworm, Ascaridia galh, is sa . roundworm probably 

the several similar parasites mvading the intestmes, the large 

inflicts the most damage. .h.rh is excelled from the chicken m the 

Female worms produce a form of egg wh layers of tough material and 

fecal material The shell of the egg consists of i other chemicals 

protects the developing larva dunng its grow - ^ days, and the egg loses i 

will not affect the shell. The larva -""tmes m 10 to 1 houm 

outer shell. The remaining egg is ingested by intestine At this time th 

it hatches in the crop, proventnculus, ’ .ji^j 2I days the larva P 

larva imbeds itself in the tract hning. floats in them contents „ 

mto an adult m the small intestines, where it reach a length of three 

later it is capable of producing eggs. nulled eye. 

inches, they are grey in color, and easily ^i damage to the host birf. ^ut 

A smaU infesLion of roundworrns btO^^^^^nthrifty. and J 

when the worms become numerous the ^ ® re damage than old hi 

feed conversion are impamed Young ^^'ei^lebes. but when 

Mortality is seldom increased by ^^^.^^Hosses will 
tions are present, such ns some dis ,, infective stage of th 
Transmission The embryonated egg 1 pds of eggs, , out- 

Each worm is capable of «Sly hardy: some wiini«°“' 

soon reach other birds. The eggs ^e eapecia houses . 

side the host for several years Eggs may B 

way of shoes, equipment, truck tir , - 

Treatment Treatment involves “P ^ expelled from „p., jri- 
either by causing the mature "O™' “ The following prograr 
tract, or preventing the production of egg ^ 

uTr-pernmne- Piperazine represents a_pu^;;>;:;,;:,Tr:'ct I. Oio-U t- 

only. It removes the worms p,, 
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been of little help, in others, they have reduced hysteria in affected flocks, 
but the cessation was not permanent unless the cause was eliminated 

Treatment 

Treatment may have some effect, but by no means is any treatment consistent 
m reducing hysteria Usually, a treatment may help return the birds to a normal 
condition only as long as it is continued Once it is discontinued, the birds again 
become and remain hysterical until the original cause is eliminated Some of the 
following recommendations may prove of value 
Debeakmg If birds have not been debeaked, or were improperly debeaked, 
a good debeakmg may prove valuable If hysteria has been a major prob 
lem on a poultry farm, extreme care should be used m removing the beak 
at debeakmg time Tbis is particularly true when young chicks are de 
beaked at 6 to 9 days of age 

Tranquilizers There are tranquilizers on the market that are practical for 
chickens A small dose may aid m quieting the flock But again, the ong 
inal cause of the hysteria must be removed 
Niacin There is some mdication that additional amounts of niacin m the 
diet are of value in quietmg the birds 

Dosage Add 0 4 lb (182 gm) of niacm to each ton (2,000 lb) of the ra 
tion Feed for nine days If hystena is not reduced, repeat the feeding 
for another nme days 
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suffer in layers. UtUization of vitamin A is impaired, 

ficiency mentioned above. Capillary worms are very sm . , , , , 

be obsLed if the mucus is scraped from the intestinal wall, water added, and the 
mixture passed through a special screen having a very ne mes 
Treatment: Treatment is by the following: **0 cnarifir for caoil- 

(1) TOsromh). m 

laria worms. The amount to add to me leeo is 

ment of large roundworms. , 

United States. Special precautions m its use ar 

Tapeworm rhirkens only one is of im* 

Although there are several tapewoms ve jo 

portance, Railleitina cesticullus. It is ^ “S™ intpstinal wall, and new segmenU 
several inches in length. The head ^ separate entity capable of its 

continually grow behind it, each segment b g contain eggs; 

own digestion and reproduction. Segment a through the feces, 

these segments continue to break off ^ host Eggs expelled from 

Transmmion: Transmission is by an mterin Transmission is con- 

the birds are consumed by several types . . pyj, of the worm, 
summated when a chicken eats “’“‘L ^„ging poultry, the tapewonn 
With the advent of better methods of produ B ^ jhe intestinal 

now has little importance. Even jvhen then mc.denc 

tract is great they do not seem to harm . jjh pipcmrine and 

Dibutyltin dilaurate: This drug is sold Q^jy „.i,en the head of the 

is effective in the removal otherwise new segments wi 

worm is removed ivill control be ® . ’ ^ j^is respect, but au ion 

appear. Dibutyltin dilaurate is ® highly infected flocks. Do n 
should be taken in its use. Treat oniy 
feed to laying flocks. 
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be fed intensively for a short period Usually it will not affect the 
bird, but if laying birds are m a stress penod piperazine may pro 
duce some drop m egg production 
The drug does not prevent remfestation because it does not km 
the eggs, and as the purged birds soon pick up eggs from the litter, 
the life cycle starts ^ain Removing the litter after drug use wll re 
move the source of the supply of old eggs 
(2) Hygromycin B (Hygromix©) An antibiotic, hygromyan has been 
found to possess the property of disruptmg the life cycle of round 
worms by preventing them from producing eggs It does not create 
a stress It is given m the feed, and fed over a period of six weeks as 
follows 

Pullets Feed 12 gr of hygromycm B per ton (2,000 lb) of feed 
startmg at 12 to 14 weeks of age 

Layers Feed 12 gr of hygromycm B per ton (2,000 lb) of feed 
contmually 

Note When Leghorns are consummg feed at the rate of 20 lb 
(9 1 kg) or over per 100 birds per day, and heavy breeds at 30 
lb (13 6 kg) or over, reduce the feed level of the antibiotic to 8 
gr per ton 

Control Clean litter is an effective method of reducing the number of 
worm eggs m the floor covering, but not an absolute method of control 
Birds on wire floors ate not affected with worms 

Small Roundworm 

Small roundworms Heterofeis galUnarum are sometimes known as cecal worms 
The life cycle is similar to that of the laige roundworm except that the worms 
end up m the ceca instead of the small mtestine They attain a length of to % 
in (1 3-1 9 cm) In the chicken this worm is of bttle economic importance, but 
as it IS associated with blackhead it takes on importance m the turkey 
Transmission Same as for the large roundworm 

Treatment Little attention is paid to the incidence of the small round 
worm m chickens The cecal location of the worms makes it difficult for 
any drug to reach the seat of infestation, as most of the mtestinal contents 
bypass the ceca in the course of digestion 

Hygromycm B This antibiotic has some value in the treatment for cecal 
worms Feeding recommendations are the same as for treatmg birds 
with large roimdworms 

CapiUana Worm 

The capillana worm, Capillaria obsignata, is a very small parasite mhabitmg the 
small mtestme Its hfe cycle is smular to that of the large roundworm except that 
the capillana worm locates in the upper two thirds of the small mtestme, usually 
the duodenal loop It imbeds itself m the mucosa, where it spends its entire life 
when m the bud The wall of the gut shows hemorrhages, and becomes thick 
ened The greater the number of worms, the more pronounced the difficulty 
Growth and feed coniersion are affected in growing buds, and egg production may 
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Only biting lice attack chickens and the biting aggravates the bird. The more 
lice present, the more aggravation. When there are thousands, egg production, 
growth, and feed conversion may suffer. . . e ff 

Lice spend their entire lives on the birds. They do not f If ® 

chicken, they will die in five or six hours. Eggs usually ^e Im on e e 
where they are held by a type of glue. The eggs hatch in a few days o wo w 
Lice are chewing insects and live on scales of the skin and ea ers. 

Types of lice: 

body louse (three types and most important group), 

head louse; 

shaft louse; 

wing louse; 

fluff louse; 

brown chicken louse; 

large chicken louse. 

Darkling Beetle (Alpitobius diaperinus) .j, pounrj- 

This insect lives in the soil and is abundant ^hare color. Some scicn- 

houses. The adults are about Vt inch long wd dMk 

lists have associated the lesser mealworm noth le ’ q™ When chickens cat 
kosU virus remains viable in both the lam ^d 
either the larva or adult worm they may develop 

f nre of importance to the 
There are thousands of species of flies; otdy “ ^ female will lay •! or 5 

Poultryman. Flies have a life-span of from Z to o • ^ larvae de- 

groups of eggs of 50 to 250 each during her U • lime they 

relop, and remain in this stage for from 4 where they form pupae, 

stay in a moist place. They then migrate to e on complete. 

After 4 to 12 days in this stage the adults emerg , 

Species of flies common to poultry farms are. 

„ False stable fly 

Black garbage fly 

Little housefly „y 

Stable fly 
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Pestiades 

A group of chemicals has been developed to aid m the control of external para 
sites, but most o£ these should be used cautiously Some have not been approved 
for use m the Umted States, and their safety may be questioned elsewhere Some 
may only be used according to specific methods of application 
Government agencies have set levels on most drugs that are allowed m poultry 
meat or eggs These are known as tolerance levels When either poultry meat or 
eggs contam more of the drug than the tolerance level, the product will be con 
detuned as unfit for human consumption If the flock that laid condemned eggs 
can be located, it too will be condemned, and must be destroyed The burds can 
not be processed and used for food, as they too will contain residues Presently 
U S approved pesticides are listed below, but some states restnet the use of some 
of these 

Ccrbaryl (SevinO) Cannot be used as a dust on laying hens or within 

seven days of slaughter 

Coumaphos (Co-Ral®) For lice and mites Use but once a week and not 
durmg stress Spray on birds Under some con 
ditions it may be used on surfaces and m litter 
Spray 1 gal per 100 birds 
Dust 1 lb per 100 birds 

fooled (DibromO) Spray on chickens, or apply on litter when birds 

are over six weeks of age 

Dimethoate (Cygon®) Formtenorsurfacesandfly maggots, butnof when 
birds are present 

Malathion One of the safest in either spray or dust form 

Spray birds or litter, or dust birds or Utter 
Ronnel (Kotlan®) Can be used under cages only 

Rabon® At lower concentrations may be sprayed on birds 

for control of lice and mites 

Tolerance levels for pesticides In the Umted States the tolerance levels of 
drugs m poultry meat and eggs are constantly changmg as new information is 
obtamed In some cases there are not enough data to enable the government 
to estabUsh a tolerance At present these leveU and feed withdrawal penods 
are 


Chemical 

Tolerance Level 
m Meat m Eggs 

Feed Withdrawal 
Penod 

Caibaryl 

ppm 

5 0 

ppm 

00 

days 

7 

Coumaphos 

1 

01 

0 

Malathion 

40 

01 

0 


External poultry parasites that are of economic importance include but a small 
percentage of those found on poultry There are two main groups (1) lice and 
(2) mites 

Lice are msects, they have six legs Mites are not, adults have eight legs In 
many mstances however their habits are the same Sometimes the control meth 
ods are similar 
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(2) Spray 

(3) Spray 

(4) Spray 
Northern fowl mite 

(1) Dust 

(2) Spray or mist 


the interior. 
Rabon 


sp,.y«rf>.w 


mist- 


Rabon 


predators economic loss to 

.n ,<.« '““s.tri™" 

the poultry industry and create a general n migrating rats 

and destroy feed. trans™‘ f " oung during a year. A few m gm 

duce three to 6 litters of 7 to » y 
will soon produce a large p P 


Rat and Mice Bait „,ost effective means 

Other than a cleaMp is a chemical is consumed 

ing rats and "'‘^Vn^it fsold ^"er the name hemorrhage, 

with sulfaqumoxalme it . jg^^enly as a re animals to hemor- 

blood clotting, wori^g^^ ouse. . . reduce the clotting 

of vitamin K avaUable m t^ *T’“?L sudoW house for those 

Other enbcoagnlol^^ /^"^Consult your chemical supply 
properties of the o However, rats and 

psgrjsi“7 "■ 

=< r.s5 Si 

Generous Baitmg g^he rat or moi^ g.„panses. but 

Tawlnt^li mts or^mc^^f^e ^acos. bait stations should be near wal s. 

two. Do not put oui 
days. 



606 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


the bird as much as the red mite Some Northern fowl mites may be 
found at all times on affected chickens They consume large amounts 
of blood and congregate near the moist area of the vent Here the 
skin becomes reddened and scaly 

FLEAS AND TICKS 


Fleas 

In some areas of the world the stickught flea may fmd its way to chickens 
Hundreds of fleas may imbed their beads in the skin in the region of the head of 
the chicken ITiere may be enough to seriously affect the growth of young chick 
ens and the egg production of older birds 

Ticks 

At times the fowl tick inflicts heavy dam^e on chickens This tick lives in lit 
ter and in nests, then goes on the bud at night to feed If sand is used as the lit 
ter m a chicken house, ticks find then way to it and remain there during the time 
they are not on the bird 


PREVENTION OF EXTERNAL PARASITES 

Many of the chemicals used for the control of external parasites of poultry con 
trol more than one parasite Some chemicals are used for the destruction of the 
adults, some the eggs, and some the larvae Recommendations are as follows 
Lice 

(1) Spray Coumaphos (Co Ral) 

Malathion 

Rabon® 

(2) Mist Carbaryl (Sevm) Use an electnc mist machme 

(3) Dust Carbaryl (Sevm) 

Coumaphos (Co Ral) 

Malathion 
Rabon® 


Fleas 

(1) Spray 

(2) Dust 
Lesser mealworm 

(1) Spray 

(2) Dust 


Carbaryl (Sevm) 
Carbaryl (Sevm) 


Carbaryl (Sevm) 

Carbaryl (Sevm) 

Chicken red mite with birds m the house 

(1) Spray or dust Carbaryl (Sevm) Do not apply directly to eggs nest 

Utter, feed or drinking water 

(2) Spray on birds Rabon 

(3) Spray or dust Coumaphos (Co Ral) Do not apply directly to eggs 

nest Utter, feed or drinking water 

(4) Spray or dust Malathion Do not apply directly to eggs nest litter, 

feed, or drinking water 
Chicken red mite with no birds m the house 
(1) Spray Carbaryl (Sevm) Thoroughly clean the buildmg then 

spray the mtenor 
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Disease Prevention Management 


Undoubtedly prevention is ^ f hedthy'^ond°to Neces- 

porate many procedures necessa^ to ‘'“P ^ ^ eat number of manage- 

sanly these are not just vaccinations, but co cleanliness, disposal of 

ment and other practices Many are on a ® pxamnles All possible en 

refuse, stress prevention, and pollution con ° , g requisite to economical 

deavors to keep the flock at high productive p pj effi- 

meat, chick, and egg production Treating a stongap approach, preven- 

ciency becalise of ^sease, stress, 

tion IS a much better and more practical me ...orv to a prevention program 

A detailed analysis of continuing practic^ n practices will not 

follow Even then there may be pitfalls, “<«'^“®*°„rrthe flock 
give complete assurance that there mil be no difficulties 

Prevention Requires Regular Procedures „„„Urv farm may be grouped 

The practices thatmust be followed regularly on a poultry 
as follows 


(1) management, 

(2) bloodtesting, 

(3) sanitation, 

(4) vaccination, 

(5) coccidiosis control. 


(8) Lad bird and refuse disposal, 

(9) pollution control 


Management factors that aid m keeping i 

The poultryman must be cognizant of t e m these factors are 

flock healthy, and his products high in q ^gntly , 

dayto-daybasis,othersrequireattention l & 9^^ ® fL [s fa- 

(1) Isolation Modem disease oontr P ^ all-out sys 

poultry house, flock, or JL ‘’''",^h^nod 

vored, it constitutes starting ® t^eir prodo'^f”'® ur^arro 

leaving them there until ‘h® "“^eludes the entire 
Many times the all m, all ““‘/f good “ nfmaV 

(2) Housing and equipment Good o housing and ®9®'P ^ ty, 

sary m today’s poultry L^h resulting greater morbidity, 

cause unnecessary stress on e o lowered improve- 

mortality and inefficiency ProWW* ore many, the 

(3) Hatching The details of hate . is small, yet a ‘ -y] 

ment in hatchability throug ®“ increases that me j qunl- 

ment here and there adds up proa“®“°" °[,Lt of them call 

W Quality cluck Many thinp ^ . yj this test Thcobjec- 

ity These have been detailed tbmugho Th 

r- 1 can be no laxu-y nroducc a 


uahty chick Many thinp ^ , this tc\t Theobjec* 

ity These have been detailed tbmugho^ yit « 

for a regular vigil, there ^ operation is to builds hP 

tive of a breeder and hatchery op®™ poultrj-man 

the foundation on which 

business 


C09 
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Prolm Must be Consumed for Several Days — The process of creating the hem 
orrhagic condition takes time Rats and mice must eat the bait for several days 
before they die Be sure they are eating the bait Many times there will be other 
sources of feed m the poultry house m the feeders, in feed sacks, or in the litter 
Place feed sacks on horses with tin covenng their legs Allow the poultry feeders 
to become empty at night 

Cleanup Campaign Necessary 

Many rats will live m debns around the poultry farm Destroying their homes 
through a thorough cleanup campaign is a necessary part of any eradication pro 
gram But do not clean up until the rats have been destroyed by the bait To 
clean up before baiting will only disrupt their movements and baiting will be 
difficult 


USB OF DRUGS 

Drugs should be used carefully Most of them are poisons, and precautions nec 
essary to the handlmg of such chemicals must be taken The following rules should 
be followed 

(1) Properly identify the problem 

(2) Select the correct drug or insecticide When m doubt, consult some 

one who knows which is the n^t one, and which one may be used 
legally 

(3) Read the label carefully Many drugs and insecticides are sold imder a 

trade name, but the label will show the list of ingredients, mcluding 
the correct name of the active mgredient 

(4) Follow directions Donotdilutetheproductanddonot overadminister 

(5) Store only in original containers 

(6) Keep contamers out of reach of children, pets, and hvestock 

(7) Know the antidote before opemng the container 

(8) After any contamer is empty, nnse it at least twice 

any empty contamers, stay out of the smoke 
(10) Clean up after the use of any drug or insecticide 
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n IS better than cure Today’s PO^PX^Neces 

Undoubtedly prevention is beu jn a healtW ^aanage 

porate many procedures but constitute a jj^ess, disposal of 

sanly these are not just - “continuing basis c e^to 

ment and other practices ,,iition control are ^jte to economic^ 

refuse, stress prevention, nroductive capacity ^ gome of its cfb 

deavo s to keep the flock at high produrti that h^ lost »^_pmven 

meat, chick, and egg production represents a st W“f/ase 

ciency because of disease, ’ t,eal means of deahng ^ mvention 
tion IS a much better and more p -jactices p guch practices will n 

A detailed analysis of con m ® ^ pg adhenng to jjock 

fouow Even then there rnay be ^ difficulties with 

ii,« ,n..oti*-qnr>P thr 


. detailed analysis of ^°^*'^”^^pitfalls, adhering to 
oUow Even then there oaay no difScul i 

[ive complete assurance that t grouped 

Prevention Requires Regular ly on a poulW terui may e 

The practices thatmust be followed regul 

as follows . ,ovention, . control. 


s follows 

(1) management, 

(2) bloodtesting, 

(3) sanitation, 

(4) vaccmation, 

(5) coccidiosis control. 


(6) stress prevention , ^d rodent control, 

g! S^Uion control 


[5) coccidiosis control, l^eepmg his 

anagement , nf the these factors are 

The poultryman must quality + n of the 

ock healthy, and his produc less for is fa 

ay to-day basis, others requir ntrol pr°^^„i; m, “U out sy and 

(Dlsolatmn Modem disease^ “"^^ery The „g one jiou^^rid 

poultry house, tlock, ^ ^ group ^duebve or er°^ry fam’ 

vored, it constitutes the entire p ^eces 
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Prolm Must be Consumed for Several Days. — The process of creating the hem- 
orrhagic condition takes time Rats and mice must eat the bait for several days 
before they die. Be sure they are eating the bait. Many times there will be other 
sources of feed m the poultry house* in the feeders, m feed sacks, or m the litter. 
Place feed sacks on horses with tm covering their legs. Allow the poultry feeders 
to become empty at night. 

Cleanup Campaign Necessary 

Many rats will live in debns around the poultry farm. Destroying their homes 
through a thorough cleanup campaign is a necessary part of any eradication pro- 
gram But do not clean up until the rats have been destroyed by the bait. To 
clean up before baitmg will only disrupt their movements and baiting will be 
difficult. 


USE OF DRUGS 

Drugs should he used carefully. Most of them are poisons, and precautions nec- 
essary to the handling of such chemicals roust be taken. The followmg rules should 
be followed. 

(1) Properly identify the problem. 

(2) Select the correct drug or insecticide. When m doubt, consult some- 

one who knows which is the right one, and which one may be used 
legally. 

(3) Read the label carefully Many dn^ and insecticides are sold xmder a 

trade name, but the label will show the list of ingredients, including 
the conect name of the active mgredient. 

(4) Follow directions Do not dilute the product and do not overadminister. 

(6) Store only m original containers 

(6) Keep containers out of reach of diildien, pets, and livestock. 

(7) Know the antidote before openir^ the container, 

(8) Alter any container is empty, nnse it at least twice. 

(9) When burning any empty contemers, stay out of the smoke. 

(10) Clean up after the use of any drug or msecticide. 
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Item 

Total dissolved solids 
Total alkalinity 

pH 

Nitrates 

Sodium chloride (laying 

• toH ThBie aiG 

Chlorinating Water „i,ould be chlonna^a- 

When water is microbiologically imp which °P®”j®„^lgvel of chlorine 

eral suitable ehlorinators on the pensll but some 

ing the water at the farm source. Chlorine itself is i P At a cost 

in the water in the poultry waterers. Chlon ^jying the waW 


Maximum level 
1000 ppm 
400 ppm 
8.0 

45 ppm 
250 ppm 
500 ppm 

1000 ppm 


ehlorinators are costly and to t e e jgj may be c m glini- 

of US$1.00 for chlorine, about 10;°°°figduces oxidation of any 
The addition of chlorine to water ^^j^gs, in the 

mating some of the rust developing P vaccines are ^ affect the 

Water sanitfeers and uaccinationt Many^.^.^^^ j„ the water wd 
drinking water. The presence .•_» a sanitizer, 

viability of a vaccine, often ma ^g ^ '^.f.fisfteTof any saniti«t; 

Warning: Do not add vaccine . ^jj^es until it i . jjed. , 

First flush the water syst®« ^evaal^^ vaccine has been a ^j^j^nitized 
then provide clean water to ' yyj,gre there is no PP to 

Skimmitk to neutralize sanitize • g^ by adding 
water, the sanitizer may be neutraliz g 

drinking water, as follows. . skimmi'k to ea to 400 par 

Add 1.2 oz (90.7 gm) part dried f '^tion and mix 

of water. This is approximately \Pg ^g^.^ater sol 
of water. Add the vaccin 

thoroughly. , hose poultry °P- 

Blood Testing = a regular chore ‘ and myco- 

Blood testing the breeding ^1°* programs- P^°g“d”mile 1" ?„g'’i‘s'done 
erators following certain disease-contr P proP""® 1 times the testmg 
plasma are diseases in this group. Conu ^^g. any t nggkoimer 
Testing the birds must be completed on ;g 3 than by 

by representatives of government at 

arranging a schedule will be neces 
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(51 Hatchery chores Debeaking, dubbing, sexing, inoculation, etc , are spe- 
cial services that are to be completed m the hatchery Each operation 
should be done with infinite care Each is a part of the program of 
producing a quality chick 

(6) Proper nutrition Feedmg the breeding flock correctly is a daily neces 

sity Without adequate nutrition the birds do not produce gains m 
weight, feed conversion, egg production, or hatchability adequately or 
economically Faulty diets wiU lead to increased stress, which m turn 
increases the mcidence of many disorders 

(7) Water supply A supply of good water is essential There is no such 

thmg as pure water All water contains many substances in solution 
or suspension, many of which affect its palatability and value 

Water analysis Before being used, a sample of water may and should 
be submitted to a laboratory for analysis of chemicals and punty 
Some of the determmations made to evaluate its condition are as 
follows 

(a) Color Any color is due to certam substances in solution such 

as tanmn, iron salts, etc 

(b) Turbidity Particles m suspension rather than m solution cause 

the water to be turbid 

(c) Hardness Salts of calaum and magnesium form scale and 

sludge and cause the water to be “hard ” Hardness affects 
the taste of water 

(d) Iron Although iron in water seldom affects chickens it stains 

almost everything with which it comes in contact 

(e) pH The pH of a solution is a measure of its acidity or alkalm 

ity \Vhen above 7 it is alkaline, below 7, it is acid Water is 
normally about 7 to 7 2 

(f) Total solids Total solids represents the total amount of sobd 

material m a suspension or solution 

(g) Nitrogen Two determmations may be made for the presence 

of nitrogen, but each is indicative of decaying orgamc ma 
tenal, and is a measure of contamination 

(h) Poisonous metals When m excess of 0 5 ppm certam metals m 

the dnnking water may accumulate in the bird to produce 
pronounced difficulties and cause illness 

(i) Bacteria Type of bacteria, rather than number, is important to 

a water analysis Some bactena may be detrimental to human 
beings and chickens 

(j) Sanitizers Chlorine and other sanitizers often are added to 

dnnking water Some, when in high proportions, may be m 
junous to poultry, others will tend to decrease water 
consumption 

JVfazimum levels in water The followmg are recognized as 
the maximum levels of certain ingredients m a “safe” water 
supply for poultry 
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Item 


Total dissolved solids 


Total alkalinity 

pH 

Nitrates 

Sulphates , 

Sodium chloride (growing hirds) 
Sodium chloride (laying buds) 


Maximum level 
1000 ppm 
400 ppm 
8.0 

45 ppm 
250 ppm 
500 ppm 
1000 ppm 
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Chlorinating Water , . chlorinated. There are sey- 

When water is microbiologicaUy impure it should ^ .uperchlonnat- 

eral suitable chlorinators on the market, ^ satisfactory level of c on 

ing the water at the farm source. This ^ inexpensive, bu 

in the water in the poultry waterem. purifying the water, 

chlorinators are costly and add to the o’yP n,ay be chlorinated, 

of US$1.00 for chlorine, about 10,000 ^^/tion of any iron, thus ohm 

The addition of chlorine to water also r jy^s. ,. 

mating some of the rust developing « P'P yaccines are the 

IVafer sanitizers and unccmatton; Many vaccine ^yg, ^ 

drinking water. The presence of any 

viability of a vaccine, often making i containing a sanitizer. 

Warning: Do not add vaccine to ^y^cj^until it is tree of any sani ir 
First flush the water system . ylcine has been mjcd 

then provide clean water to jg jhere is no ®aPP to the 

Skimmilk to neutraiize sanitizers: \Vhere the 
water, the sanitizer may be neu ^ liters) 

drinking water, as follows: oirimmilk to each 10 ^ .qq pj^^s 

Add 1.2 oz (90.7 gm) dried mix 

of water. This is approximately i pm ^,,^_^yg,er solution w 

of water. Add the vaccine to m 

thoroughly. 

Ulood Testing reculor chore for rnyco- 

Blood testing the breeding Pock i" 

crators loUowing certain B'soase^on o programs my ^ ^ ,„tmg n _ 
plasma are diseases in this group- schedule; nian> 

Testing the birds must be completed on ,Uan by the 

by representatives of government agen 
“ranging a schedule will be necessary- 

. .. I hi* r.'.*'* ’ 
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Moh chick delivery Hatching eggs must be fumigated immediately after they Me 
laid Emp"must shower Sd change to clean ^"mIv 

poMtry premises. These are but a tew of the pro^ms which must be regular y 
followed to keep the operation clean and sanitary. There are many more. 


Vaccination Program 

Not only are there many vaccines, but there are numerous vaccination programs. 

These programs involve: 

(1) type of vaccine to use, 

(2) vaccines to be mixed together, 

(3) vaccinations to be administered simultaneously; 

(4) age of the bird when vaccinations should be given; 

(5) type of bird (breeders, layers, broilers) mvolved. 

Important There are many types of vaccines and vaccination programs 
Those given in Tables 43 1, 43.2, and 43 3 are only examples. They 
must not be construed as being practical for all areas of the world nor 
under all conditions. Diseases ui the area, availability of vaccines, pe- 
riods of stress, climatic conditions, and many other factors are involved 
to make up a program for a specific area Consult your vaccine supplier 
or specialist before mitiating any vaccmation program. 

Broker ucccmction program The fact that broilers are marketed at eight to 
ten weeks of age and are not subject to poultry diseases that affect older 
birds makes it necessary that the vaccination program for broilers differ 
from that used for birds to be used for laying or breeding 


TABLE 43 1 


EXAMPLE OP BROILER VACCINATION PROGRAM 


Age of 
Vsccinetion 
(Wk) 

Vaccine 

Disease Strain 

Method of 
Vaccination 

2-3 

Bronchitis 

Massachusetts 

Ocular or 



and Connecticut 

water 

2-3 

Newcastle 

Bi type or 

Ocular or 



B| strain 

water 


Layer vaccination program’ Growing birds to be used later for the produc- 
tion of commercial eggs require a special vaccmation program. Althou^ 
the diseases of commercial laymg strains are identical with those of 
breeder replacement strains, vaccinations given during the period when 
eggs are bemg produced are different or are not needed 
Breeder replacement vaccination program’ This program is similar to the 
vaccination program for commercial laymg strains except that breeders are 
vaccinated for certain diseases dunng the laying period to maintain a con- 
stant level of parental immunity m the chicks hatched from the eggs pro- 
duced by the breeders. Usually these vaccmations are made every 
12 weeks dunng the penod the breeder flock is producmg hatchmg eggs. 
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EXAMPLE OF LAVER VACCINATION PROGRAM 


Age of 
Vaccination 
(Wk) 

Vaccine 

Disease 

Strain 

Method of 
Vaccination 

2-3 

2-3 

7 

7 

10 

10 

6-16 

Bronchitis 

Newcastle 

Bronchitis 

Newcastle 

Laryngotracheitis 

Fowl pox 

Avian encephalomyelitis 

Massachusetts 
and Connecticut 

Bi type 

Massachusetts 
and Connecticut 

Bi type 
Modified 
Modified pigeon 

Ocular or water 

Ocular or water 
Ocular or water 

Ocular or water 
Ocular 

Wing web 

Wing web or water 


Water Proportioners tr, the drinking water At other times 

Many vaccines or medicaments ^ J* . when automatic waterers are used it 
disinfectants are added to smitize , To facilitate the procedure a water 

IS often difficult to add ^^,5 ,5 g pump that operates when water from 

proportioner may be used ^ ^vlmder When the proportioner is installed 

the water supply is forced thnwg ^ jq the fountains in the poultry house 
in the mcoming water line the A®"' -hility to draw liquid from a container and 

operates the pump The pump has the ability to 



2-S 

7 

7 

10 

10 

10 

20-22 

20-22 

36 

36 

48 

48 

CO 


Bronchitis 


pjewcastle 

Bronchitis 

Newcastle 

Laryngolrachcitis 

Fowl pox 

Avian oncephalomyclius 

Bronchitis 

Newcastle 

Bronchitis 

Newcastle 

Bronchitis 

Newcastle 

Bronchitis 


Massachusetts 
and Connecticut 

Bi type 

Massachusetts 

and Connecticut 

Bi type 

Modified 
Modified pigeon 

Massachusetts 
and Connecticut 

Bi type 

Massachusetts 

and Connecticut 

Bi . 

Massachusetts 
and Connecticut 

Di W®., 

MassachusetU 

and Connecticut 

Bi tyP^ 


Ocular or water 
Ocular or water 

Ocular or vrater 
Ocular 
Wing web 
Wing w*eb or water 
Ocular or water 

Ocular or water 
Ocular or water 

Ocular or water 

Ocular or water 

Ocular Of water 
Ocular Of water 

Ocular or water 
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miect it into the water line at a rate proportionate to the floiv of ivater to the 
watenne troughs Thus, the proportion of the medicated or treated liquid always 
IS constant The proportion may be adjusted by altcnng controls on the proper 
tioner There are several proportioncrs on the market 

Coccidiosis Control 

The control of coccidiosis is a never-ending program when raising young chicks 
Either a coccidiostat must be used in the feed or water or a coccidiosis vacanation 
program must be followed Complete suppression of the organism is desirable 
when feeding broilers, but when the chicks are to be used for laying or breeding 
purposes, the coccidiosis-control program must be one that establishes immunity 
in the birds These are explained fully in Chapter 41 

Stress Prevention 

Many routines of daily procedure are necessary to prevent stress in flocks of 
chickens These routines are often the “little things” so necessary to keeping the 
flock in top condition and capable of high efficiency When birds are stressed, 
feed consumption drops, feed conversion is reduced, diseases are more prevalent, 
and egg production suffers Although stress is not easily defined, any day to-day 
management practice that is neglected usually will lead to a stressed condition 

Parasites, Lice, Mite, and Rodent Control 
There must be a planned program for the control of all in this category Each 
has the ability to cause mcreasing damage to the flock, and when there is neglect 
the birds cease to function at full capacity 

D^d Bud and Debns Disposal 

Dead birds and debns from the poultry farm and hatchery should not be al 
lowed to accumulate This refuse must be disposed of daily and in a manner that 
prevents transmission of disease There are two methods 

(1) Incinerate Special burners are on the market which will consume large 

quantities of both wet or dry material Most operate with either gas 
or oil A blast type furnace soon incinerates all the matenal 

(2) Use plastic bags Bags of plastic or similar material may be used where 

incinerators are unpractical All material is to be placed in the bags, 
sealed, and removed from the premises 

Pollution Control 

Man’s envuonment is commg under close scrutmy in practically every section of 
the world Anythmg that pollutes it -will be subject to strict regulation m the 
years ahead Pressiues already are bemg placed on poultrymen to reduce then 
present pollution And this covers a vast array of problems manure disposal, 
bummg and incmeratmg, odors, noise, unsi^tliness, and insects all come under 
the subject of envuonment 

Most pollution firom a poultry farm, as classified above, must be handled on a 
day to-^y basis There must be a concentrated effort and program to reduce or 
obhterate it 
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VACCINATION SCHEDULE 

There are two things involved in a vaccinating schedule: 

{!) Schedule of the vaccination, mcludmg: 

(a) diseases for which vaccination is required, 

(b) types of vaccines to be used; 

(c) age of the birds when vaccinated; 

(d) date of each vaccination. 

{21 Report of the vaccination, including: 

(a) Dates the vaccinations were pven 

(b) Manufacturer and serial "““^er of the vaccine 

(c) Name of the person domg vaccinations may 

Such a schedule is necessary in ^ The more flocks and ages of 

be set up before the chicks amve on the 

birds on the farm the more impo of the vaccination operation. This is 

The second P-t of the schedule is a report^om^ and name of 

a record showing the actual dates . stance when difficulties arise following 
the vaccinator. This report is of great importance 

vaccination. , , , „„ j ,„nnrt is eiven in Table 43.4. 

A suggested form for such a schedule and report g. 


medication report ^ 

Another important ‘^ongtito other pertinent data. An example of 

medicaments given to the flo , 
such a report is found in Table 43.5. 

disease diagnostic report ^ 

On.many occasions sick chickens wiU be rak^ „fThe flock will be of 

the presence and identification making the diagnosis. of 

r“iseas“ retghfbi^s^vrbr^^^^^^^^^^^ 

SUBMITTING BLOOD AND ^“™ ®*hmitted to the laboratory 
Many times chicken ^ °h— rn^crs:^ to draw the blood correct^, 
for making tests. Elertam usually used. This not 

and to submit the sample R y disposable of the syringe also 

Mthough not "XTfor c’^llecring the Wood, but 'he 
only provides a method i jun points for 1, 

acts as a container for the , oach bird. 

(1) Use a new syringe and needle lo 
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TABLE 43.6 


FLOCK HISTORY FOR LABORATORY DIAGNOSIS 


Submitted by 

Flockowner 

No. birds: On farm 
No. birds submitted . 


. Date., 


. Serviceman _ 


In flock . 


-Age. 


_ % of flock showing symptoms _ 


Symptoms Notice (CSteck): 

Coughing 

Sneezing 

Swollen heads 

Eye discharge 

Paralysis 

Additional description of the disease: 


TVembling 

Diarrhea 

Lame 

Swollen bocks 
Bark combs 


Mortality pattern (Number of Birds) 

Week Beginning Sun Mon Tdes Wed Thurs Fri Sat 


Previous medication: 


(Circle the day in above chart when medication was given) 
Report of egg production: — — 


(2) Blood is dra^vn from the underade of the ^ving near the “elbow," or by 

hesrt pttnctt 2 r&. Draw approxjmaioJy JO cc of bloody filling the 
syringe. . , . 

(3) Remove the needle, separate the syringe, and seal the opening (where 

the needle was attached) sviUi a hot iron or cautcriang blade of an 
electric debeaker. 

(4) Set the tubes in an upright position, allowing the blood scrum to 

separate, 

(5) Get the samples to the laboratory as soon as possible. 
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(6) Do not allow samples to freeze or heat 

Important \Vhen blood serum will be required in the laboratory use 
glass tubes rather than plastic tubes for holding the blood Serum will 
not separate when plastic tubes are used 

SUBMITTING TISSUES FOR HISTOLOGIC EXAMINATION 
On occasion it becomes necessary to submit body tissues to a laboratory for ex 
amination Not only must these tissues be removed from the bird in a presenbed 
manner, but they must be placed in a preservative to prevent deterioration before 
the histologic exammation is started 
Houj to take the tissues from the bird 
Brain Remove the entire bram Do not mutilate it 
Hcorf Extract the entire heart, then slice it through the middle with a 
sharp scalpel or with a pair of manicuring scissors 
Liver Take several sections about V 4 m (0 64 cm) thick, cuttmg with a 
sharp scalpel 

Other organs except the Uuer Remove the entire organ from yoxmg 
chicks In older birds disect a section approximately V* m (0 64 cm) 
thick with a sharp scalpel 

Hoiu to preserve the tissues Fixation of the tissues is accomplished by 
placing them m the following solution 
10% Formalin (37-40% formaldehyde) 

90% Distilled water 

Use about ten times as much of the above solution as the size of the tis 
sue Keep each tissue section m a separate vial Leave m the solution 
for 48 hours, then pour off most of the solution, leaving only enou^ to 
keep the tissue moist Seal the contamer, and transfer to the laboratory 
Include a complete flock history when submitting samples for 
examination 

EVERYONE SHOULD UNDERSTAND THE PROGRAM 
Many people become mvolved with poultry production today the poultryman, 
the serviceman, the mtegrator, and others One of these will have to imbate the 
program what is to be done each day, what vacemes are to be administered and 
when, what medicabons will be necessary, what are the quality standards, and 
what IS to be done when trouble begins Confusion arises because some people 
will not know what the program is, what to do, or who is to do it There must be 
a complete understanding among the parties involved 
Do you have an identifiable program’ Has it been written in detail and in such 
a manner that no questions will arise’ Has the program been discussed with those 
who will carry it out’ Has the program been reviewed penodically’ Has it been 
brought up to date’ Are there changes’ Why’ 

To neglect a definite written program is to ask for trouble Prevention is much 
better than treatment But prevention comes only through a complete xmder 
standing of the things that must be done to ward off trouble, and to know what 
to do when there are mdications that thmp are not “just right ” 
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CHAPTER 44 


Wastes associated with poultry farming have an increased significance in this day 
when we become aware of the effects of polluting man’s environment. New 
words and terms have come into use to explain the problem and offer means of 
control. Some of these are as follows: 

aerobic bacteria: Bacteria which require free oxygen (in air or water) for their 
metabolic processes. 

aerobic digestion: Decomposition of organic material by aerobic bacteria, 
thereby decreasing the energy level of the material while producing little if 
any odor. 

anaerobic bacteria: Bacteria which do not require free oxygen for metabolism 
and in most instances do not thrive when oxygen is present. 

anaerobic digestion: Reduction in the energy level of organic material by an- 
aerobic bacteria, usually accompanied by odors. 

biological oxygen demand (BOD): A measure of the amount of dissolved oxy- 
gen absorbed by the material in question, expressed in milligrams per liter, 
thus indicating the amount of biochemically oxidizable organic matter. 

biological stabilization: The tendency of organic matter to putrefy due to ac- 
tivity of bacteria. 

composting: The biological stabilization of organic solids, usually through 
aerobic bacteria. 

effluent: The discharge of liquid waste material. 

faculative bacteria: Bacteria which can live and reproduce under aerobic or an- 
aerobic conditions. 

lagoon: A shallow body of water containing waste materials to be subjected to 
bacterial action. 

oxidation ditch: A long, continuous, circular ditch or trough through which 
liquid organic material is circulated and aerated to provide aerobic action. 


Importance of Poultry Farm Pollution 

All poultry farms have a problem with pollution os we define the term today. 
Pressures will be made on farm owners to reduce their pollutants more and more 
each year. 

What constitutes pollution: Most poultry farm pollution comes under the 
following headings: 


(1) poultry manure; 

(2) dead birds; 

(3) hatchery debris; 

(4) processing plant waste; 

(5) dust from feed manufactur- 
ing plants; 

(6) exhaust from internal com- 
bustion engines; 

(7) air (dust and chemicals); 


(8) odors; 

(9) noise; 

(10) contamination of drinking 
water; 

(11) insects; 

(12) unsigiitliness; 

(13) toxic chemical residues in 
tissues and eggs. 



620 


COMMERCIAL CHICKEN PRODUCTION MANUAL 


VALUE OF POULTRY MANURE 

Although poultry manure is a waste product, it is one that has considerable 
value as a fertilizer and feed nutnent 

For Fertilizing the Soil 

In the past, tons of poultry manure have been applied to the soil either when 
birds were allowed to range over the land, or the material was spread It was the 
accepted method of “getting nd” of it 

Undoubtedly, poultry manure is a valuable soil fertihzer as Table 44 1 shows, 
but the day may come when soil appbcation will not be allowed, disposal by other 
means will be mandatory 


TABLE 44 1 


AVERAGE PLANT NUTRIENTS PER TON* OF CAGE 
LAYER POULTRY MANURE 


Manure condition 

Moisture 

% 

Nitrogen 

LbN 

Phosphorus 

LbPjOs 

Potash 

LbKjO 

Wet, aticky 

75 

25 

23 

12 

Mout crumbly 

50 

40 

46 

24 

Crumbly, no dust 

25 

60 

66 

36 

Dry, dusty 

IS 

70 

70 

46 

Completely dry 

0 

80 

90 

66 


•WOO lb 

Source W Va Vtuv Ext B 496T utd ?eiui Utuv LeaHet 2SS 


As Poultry and Animal Feed 

The fact that poultry manure contains many feed components which pass the 
digestive tract without digestion and numerous by products &om metabolism sug 
gests that it would have nutritional value if recycled through the chicken and 
other birds, sod even doatesttcaied farm sntatals 

Manure is dried The manure is dned to reduce its moisture content and to 
make storage possible 

Chemical analysis Although analyses of dried manure vary with the age of 
the bird, ration, and type of chicken involved, an average would be repre 
sented by the foUowmg figures 



% 

Ash 

26 

Crude fiber 

10 

Crude protem 

33 5 

N free extract 

22 5 


Many experimental stations have worked on the nutritional value of 
dned poultry manure Michigan State University has accomplished a 
great deal m this respect, and their results show that this dned product 
does ha\e exceptional ment as a feed mgredient to replace a good proper 
tion of some regular ingredients m poultry formulas 
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caution: The use of ^ned 

“ oT^y dS“ « «s . poultry flesh and 

eggs when the product is recycled. 

MANURE DISPOSAL 

Th. to.a <.» w 'riSS ■ s" S 

many instances, small farms must dissipate tremendous^^^^ 

birds are on the premises. “““ P4 2 t^show the production per 1,000 birds. 

umes. Some data are given in lame <1 . 


table 44.2 

POULTRY MANURE PRODUCTION 

^ /ii.T.b Bird) 



, • ofnoultiy waste, and many innovations 

I mothods of disposing of poultry 

Spreading t,, dispose °f ”“TaSo 

In many areas it is st P instances the “mo^ ^^^se of land 

r“ Kf S'aS 

Dehydration dehydrated ^"e sotS types oj 

Much of fecal results in odor "n^ese varying from 700 

vent bactcnal actio temperature crea j temperature, 

dehydrators on the ^of the dVing Ume U of 2.G loot of 

to 1800-F. The «ill "duco ‘he mo Uim „n^^^ 

but in an hour some dch>^ capacity of any acn> 

material from VO^ to abo^t 12. hour, 

the number of pound 
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Composting 

Collecting poultry manure m pits imder cages or slat or wire floors is gaming 
favor as a practical and economical way to handle poultry waste The manure 
may be allowed to accumulate for seve^ years through the process of compost 
mg Aerobic bacterial action is mvolved Many compostmg pits have been m op 
eration for several years without manure removal After six years of use, the 
debns m the pit should be about 2 to 4 ft deep, dependmg on the number of hens 
above it The top foot is composed of fresh manure, the bottom foot is m an 
anerobic condition, and the central portion is undergomg compostmg 
The essential requirement m managmg the deep pit is that the fresh, wet mate 
nal be adequately aerated to remove the moisture To further the compostmg 
process and to prevent odors, the pit must be so tight that seepage water cannot 
enter Care must be taken to prevent waterers from leakmg or overflowmg mto 
the pit, for such overflow prevents proper bacterial action m the accumulated wet 
manure IVhen the procedure operates correctly, there is little or no odor ansmg 
from the pits, and manure removal may be delayed for years There is practically 
no problem with flies 

Bressler system Dr G O Bressler has designed a two-stage drying system 
commonly known as the “Bressler” system The stages mvolved are 

(1) Stirrmg with rakes, and drymg the manure m a pit with high veloaty 

fans to reduce the moisture content to 35 or 40% 

(2) Dehydratmg the partially dried material so that it has a moisture con 

tent of 10 to 12% 


Lagoons 

Fresh poultry manure may be flushed mto an open, shallow pond known as a 
lagoon Bacterial action reduces the waste maten^ to a smaller volume As bac 
tenal growth occurs only during the warm months, the use of lagoons is seasonal 
The solution may be spread m a liquid state on farm land When aerobic action 
takes place, the lagoon produces little odor, but as the sludge builds up anaerobic 
activity takes place and odors may be pronounced 

Oxidation Ditch 

The oxidation ditch as used for poultry is really a continuous tlowmg trough 
under the birds ^\ater is poured m the trou^ to keep the manure fluid, and 
pumps keep the sludge circulating The effluent is aerated by paddles The addi 
tion of oxygen to the material by the paddles mcreases the activity of aerobic bac 
tena, greatly reducing the mcidencc of any odors After four to six months, the 
material is removed in liquid form and usually spread on the land The material is 
practically odorless and there is little objection when it is spread 

OTHER POLLUTION PROBLEMS 

Most poultry farms are plagued with other pollution problems and a manage 
ment program must be worked out to care for these 
Dead birds are best incmerated, but care should be taken that little smoke and 
no obnoxious odors arise from the bummg process Hatchery debns may be 
handled similari> , there are numerous commercial burners on the market that will 
handle this type of malenal Processing plant waste consisting of poultry offal 
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and poultry feathers is usually dried as two separate products to be used for poul- 
try or animal feed. Dust and chemicals in the air, not only from burning, but 
from the chicken house, create a health hazard at times. Odors, noise, insects, and 
unsightliness create pollution factors of one type or another. Certain chemicals 
and drugs when fed to chickens may leave residues in poultry meat and eggs, and 
these are under close scrutiny by health experts. 

Not long ago the subjects discussed in this chapter had little importance in poul- 
try production. But times have changed, and the commercial poultryman wll be 
held responsible for more and more factors that tend to produce an undesirable 
environment for human beings. 



CHAPTER 45 


Tables and Publications 


The ability to convert wei^ts and measures is of great importance at times. 
The following tables of eqmvalents will be of great help 


WEIGHT OF WATER 
1 cubic foot of water weighs 
1 U5. gallon of water wei^s 
1 Imperial gallon of water weighs 
1 Imperial gallon of water weighs 


62.4 lb 
8.331b 
10.00 lb 
4.54 kilos 


LIQUID MEASURE 


1 teaspoon 
*3 teaspoons 

1 tablespoon 

2 tablespoons 
8 ounces 

2 cups 

16 fluid ounces 


5 cc 

1 tablespoon 
15 cc 
1 ounce 
1 cup 

1 pmt (U.S.) 
1 pmt (U.S.) 


equivalents 

Equivalent measures are given in the foUowmg tables for. 
linear measure, 
area, 
weight, 
liquid volume; 
dry volume. 


TAQt-E 45 1 

LINEAR MEASURE EQUIVALENTS 



Inch« 

Fe«t 

Y«rd* 

Rods 

Miles 

Centimeters 

Meters 

Kilometers 

1 iMb 

1 

0 0933 

0 0278 

OOOSI 

0 000016 








0 0606 

0 00019 





26 



Q.1B18 

0 00057 




1 Rod 



S b 

1 

0 00313 

502 92 



1 




320 

1 




t 

3937 

0 032S 


OO0I9S 





1 Mtter 


3 2905 


01988 

0 00062 

100 



1 Ki3o«nrt»T 

39 370 

3 250 8 


103 839 

0 621 

100 000 

1 000 

1 


634 
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table 45 2 

area equival ents 

17^;; So Ft SqYard. SgRods Acter^gt^ 


1 Sq Inch 
1 Sq Foot 
1 Sq Yard 
1 SqRod 
1 Acre 
1 Sq Mile 
1 Sq Centimeter 
1 Sq Meter 
1 Hectare 


1 0 0069 0 00077 


39 204 272 25 30 25 1 0 006.5 

I 3 097 ioS 102 JS _640 _ 1 

0155 0 00108 00012 0 00025 - 

llVett 39°5l7 2 471 0 00386_ 


'1 0 00156 
640 I 


Sq Meter s Hectares 

0 00065 — 

0 0929 — 

0 8361 - 

25 2929 0 00253 
4 046 9 0 4047 

2 589 988 259 

0 0001 “ 

1 0 0001 
10 000 1 


WEIGHT EQOIVAUENTS 


Ounces Poul^ 


1 Ounce 
1 Pound 
1 Short ton 
1 Metric ton 
1 Long ton 
1 Gram 
IKilo 


0 0005 0 00045 0 00046 


2M4 6 llOM 

2 24 0 0 I 
0 0022 

2 2046 0 OOn 


2S 349 0 0284 

463 592 0 4636 


0 001 00009^ 


0 8929 907 184 

0 9842 1 000 000 

® 1 1 016 046 

_ 1 

1 nnnUB 1 000 


1 Fluid Ounce 

(US) 1 

lPint(U.S) 16 

1 Quart (US) 32 

1 Quart (Imp) 38 43 

1 Gallon (U S ) 128 

1 Gallon (Imp) 163 7 

ICulnch 0 554 

ICuFoot 957 51 

X Uler 33 615 

1 Cu 

Centimeter 0 0338 


table 45 4 

, VOLUME equivalents 


ftrs) (U-S>_ 

0 0625 0 0313 
^ 0 5 

2.4 1 201 

9 509 4 82J 

0 0346 00) <3 
69 Ml 29 93; 
11134 lose. 


QuarU Calloiu 

tlmp) 


Gallons Cu Liien 

In _L! 


0 0065 1 *01 

0 104 2^*1* 

0 208 67'* 

0 25 69-35 
0 833 

1 27* 4* 

0 0036 ..J 

“lU eioia 


0 001 0 0 396 
0 016- 0 473. 
00331 09463 
00113 1 1363 

0 1547 

0 1605 4 546 

O0O05S 5,9]* J 
0353 1 
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TABLE 45 5 

DRV VOI.VJMC EOOJVALENTS 



Dry 

Pints 

Dry 

Quarts 

Pcclcs 

U-S 

Bushels 

Cu 

In 

Cu 

Ft 

Cu 

Yards 

Liters 

1 Diy Pint 

1 

05 

0 0625 

0 0156 

33 6 

0 0195 

0 00072 

0 5506 

1 Dry Quart 

2 

1 

0 125 

0 0313 

67 2 

0 0369 

0 0014 

1 1012 

l Peck 

16 

a 

1 

0 250 

537 6 

0 3111 

0 0115 

8 8095 

1 Bushel U S 

64 

32 

4 

1 

21504 

1 2445 

0 0461 

35 238 

1 Cu Inch 

0 0298 

0 0149 

0 0019 

— 

1 

0 00058 


0 0164 

1 Cu Foot 

51 428 

26 714 

3 214 

0 8036 

1728 

1 

0 037 

28 3161 

2 Ca Yard 

2 388 56 

894 28 

86 778 

21 697 

46 656 

27 

1 

764 S3 

1 Liter 

1816 

0 908 

01135 

0 0284 

61 026 

0 0353 

0 0013 

1 
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Accrual accounting system, 210, 212 
Aerobic bacteria, 619 
Aerobic digestion, 619 
Agglutination test, 683, 585 
Agribon, 541 
Air cell, 26, 33 
egg quality, 285 ^ 

Air flow, computation, 143 
incubation, 85 

Air intake, computation, 144 
poultry houses, 144 
slot, 144 

^r*sac disease, 581 
Air-sac infection, 559 
Air shipments, chicks. 111 
Albumen, 24 
quality, 382 
Alfalfa products, 425 
Alimentary tract, 414 
Allantois, 32 ..rt 

All-in, all-out system, 166, 325, 609 
All-mash feeding 8>T»tcm, 446 
AfpKobfus diaperinui, 605 
Altitude and hatchabllity, 87 
Amino acids. 412, 415, 441, 462 
Ammonia, poultry house, 138 
Amnion, 32 » e 

Amortizing, molted hen cost, 3io 
molting cost, 307 
Amprol, 689 
Amprolium, 689, 691 
Amprol plus, 669 
Anaerobic bacteria, 619 
Anaerobic digestion, 619 
Analysis, feed Ingredients. 4G0 


Animl protein farter Viunin B,, 
Anlieoagulales. rat bail. 60* 

Antigen, pullorum. 545 
AntioTulaUon drugs. 

Antioxidant. 422, 441 
fats, 427 

Arizona disease, 561 

foniolidonc trwtmtnt. 661 

ArJtnirals, <40 

Anonic «aiJ. 471 

Attic insulation, 135 
Auteomycln, 540 

Autosome*. 350 

h»tchln{ 

SrphS-Tojo 

A,U1 fulfi"- 
lUdUnrtn. MO 
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Bleaching, 19-20 
Blood, meal, 420 
samples, 615 
spots, 26, 285, 382 
test, furazolidone effect, 548 
testing, 611 
pullorum, 646 
Bloodnng, 92 

Blue comb disease, 222, 596 
BOD, 619 

Body characters, inheritance, 377 
Body weight, 239 
breeder, 235 
growing, 201 
in cages, 263 
laying, 281 

laying feed allocation, 225 
male and female, 344 
mature, 233 
optimum, 478 
peak production, 508 
Bollinger bodies, 570 
Bookkeeping, cash vs accrual, 210 
Books, 626 
Bonaid, 589 

Bone meal, steamed, 426 
Bone, medullary, 27 
Bran, nee, 420 
wheat, 420 

Breast bluters, roasters, 356 
Breeder flock, cost management, 246 
when to sell, 252 
Breeder house, floor space, 231 
floor type, 231 
Breeders, egg type, diet. 505 
feeding, 242, 497 
female line, 2 
littered floor, 238 
male line, 2 
meat type, diet, 505 
feed consumption guide, 509 
feeding, 508 

mineral requirements, 458 
nutritive requuements, 457 
pnmary, 8 

protein requirements, 457 
slats, 238 
versus litter, 238 
vitamin requirements, 458 
Breeds, 1 
Auslralorp, 4 
Barred Plymouth Rock, 3 
Black Orpington, 4 
characterutics, 5 
Cornish, 2 
Light Brahma, 3 
Light Sussex. 3 
New Hampshire, 1 
Rhode Island Red. 1 
S C Rhode Island Red, 2 
S C ViTiite Leghorn, 4 
Mhite Plymouth Rock, 2 
Bressler system. 622 


Broiler, condemnations, 349 
floor space, 328 
production costs, 349 

Broiler cages, advantages, disadvantages, 335 
floor matenal, 335 
specifications, 335 
Broiler diseases, coccidiosis, 336 
medicaments, 336 
vaccination program, 336 
Broiler feed, conversion, 349 
cost, 349 

seasonal vanations, 349 
Broiler feeding, 348 
finisher ration, 349 
form of feed, 349 
starter ration, 348 
Broiler growing, 334 
equipment, 329 

Broiler growth, point spread, 340 
Broiler housing, air requirement, 327 
negative pressure ventilation, 328 
size, 329 

Broiler management, 335 
caretaker, 330 
chick arrival, 332 
chick preparation, 331 
daily program, 332 
disease prevention, 336 
lights, 334 
types ©flitter, 331 
Broiler processing, 352 
weight loss, 353 
yield, 353 

Broiler production, 325 
all in, a11*out system, 325 
broods per year, 326 
uolation, 326 
Broiler rations, 469 
calories, 513 
energy consumed, 513 
protein, 513 

Broiler weight, abnormal flock, 346 
days to desired, 346 
flock vanations, 347 
market requirements, 347 
sexes, 341 
time necessary, 344 
Broilers, bronchitis vaccination, 564 
bruising, 351 

feed consumption, 377-338 
feed conversion, 338, 514 
feeding, 513 
growth, 337-338 

heat and mouture production, 133 
male and female diets, 51 5 
protein consumption, 514 
records, 353 
Rock Red cross, 3 
selecting chicks, 330 
sex and feed consumption, 343 
Broilers and roasters, definitions, 325 
Bronchitis, Connecticut type, 502 
infectious, 562 
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Massachusetts type, 662 
vaccination, 612-613 
vaccine, 564, 612 

Brooder, capacity, 173 
guards, 152, 171 
heat, 151 

house, 50, 165, 185 
cleaning, 166 
isolation, 165 
light, 173 
types, 151 

Brooders, hot water, 162 

Broodiness, 228 

Brooding, cages, 257 
equipment, 150 
floor space, 169 
litter, 171 
management, 164 
pen use, 169 
requirements, 171 
room heating, 152 
slab method, 152 
temperature, 174 
water during, 175 
Brood-grow house, 186 
Brood-grow system, 231 
Brooding-growing, cage houses, 2o7 
combination cages, 261 
Brood-grow-lay house, 187 
system, 160, 168, 230 
Broody coops, 160 
Brown egg lines, 6 
Buckwheat, 417 . 

Building materials, insulation, 134 
Bumbiefoot, 558 
Buquinolate, 689 
Bursa of Fabricius, 676 
Buttermilk, dried, 421 
Butylatcd hydroxytolucnc. 441 
By-product meal, 469 

Cage, brooding management, 257 
densities, 273 
growing feeders, 262 
growing waterers, 262 
management, 254 
vs floor, 272 
Cage brooding, size, 254 
specincalions, 254 


laying, 264 
vs litter, 272 
vs slats, 272 
weather problems, 276 
Cages, growing, 261 
crowding, 263 
feeding, 260 
floor space, 264 
room temperature, 268 
specifications, 255 
Cages, laying, arrangement, 265 
bird density, 273 

egg breakage, 268 
floors, 268 

water consumption, 275 
Calcium, 436-437 
breeders, 243 
eggshell formation, 436 
laying hen, 490 

Calcium carbonate. 225 

Calcium: phosphorus ratio, 437, 445 
Calcium requirement, 611 
Calorics, 444, 613 
Calorie/protein raUo, 446 

Candela, 291 
Cand/diJ o/5»«*ni, 693 
Candling, for fertility, 75 
hatching eggs. 106 
Canker, skin, 669 
Cannibalism, 262 
light, 276. 334 
Copittoria obHgnota, C0» 

Capillaria worm, 602 
Capitalizing pullet costa, *11 
Capons, 357 
feeding 358 

Carbar> 1.604,606 
Carbohydrate, 41. 

glucose, 413 
dycogen, 415 
maltc»e,4)3 
meUbo1Um.4l6 
ration, 464 

Carbon dioxide, air, 84 

incubation. 84 
Carotenoids 440 
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Chick (confmucd) 
graders, 67 

inoculation lest, Gumboro, 580 
quality, 609 
^cs costa, 126 
Chick box, pada, lOS 
racks, 57 
size, 107 

Chick sexing, equipment, 57 
Chick size, egg weight, 7 1 
Chick trucks, fumigating, 101 
Chick waterers, 179 
Chicks, age, 169 
air shipments, 131 
counting, 106 
cull, 118 
drjinf. 107 
extra. 109, 170 
feeding. 474 
gndfr-outi, 118 
grading, 109 
hardening, 109 
hatched per case, 120 
number of cockerel, 170 
remoTing from hatcher, 108 
talable hatch, 116 
Chloriration, water, 6ii 
Chlorine. 97.438 
Olonne dioxide, 62 

Chlortetracydine, 539-540, 855. 685, 597 
Cholne. 434 

fatty Uter syndrome, 695 
Choline chloride, 434 
Chorion, 33 

CkfOfooiome, numbers. 360 
reduction diTuion, 361 
Cbromoeomrs, autoaones, 360 
genes, 368 
MX. 360,363 

Chronic mplratory duease. 681 
Geanlng, hitchm, 113 
Goaca, 34 

Goeks, feeder time, 1S5 
GcMed (lock. 4 
Cobala—ln 5ee V*llamin Bu 
Coban, 

Coeei^. 587 

"SI r,Br. an 


Concentrates, 449, 466 
Condemnations, broiler, 349 
Consumption, feed, 136 
water, 136 

Containers, dead bird, 221 
ContaimnatioD, egg, 62 
Contract, broiler growing, 353 
egg production, 286 
growing, 115 
hatchability bonus, 118 
hatcfaingegg, 115, 117 
pullet feeding, 115 
started pullets, 205 
Controlled environment, 141 
Controlled feeding, growing, 499 
laying. 495 

Conversions, gram, 443 
Conveyors, ^tchery, 52 
Cooler, egg, 220 
Cooling, broiler house, 328 
evaporative, 45 
laying house, 146 
market eggs, 228 
pad and fan system 146 
poultry house, 140 
Coobng eggs, m^positions, 78 
Copper. 438 

Copper sulphate, mycosis, 694 
Copra See Coconut oil meal 
Com, 418 

dutillers dned solubles, 435 
germ meal, 423 
^uten feed, 423 
meal, 423 
hylysme, 418 
opoque*2, 418 
Coral. 604,606 
Comish, 2. 5 
meal line*, 7 
Coryza, infectious, 556 
Cost, feed per dozen eggs, 287 
bslehery operation, 123 
batching eggs, 247, 249 
growing, variations, 210 
management, 164 
breeder flock, 246 
cage*. 286 
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pullet growing, 208, 247 
reduction of pullet, 212 
Cottonseed meal, 423 
gossypol, 423 
Coumaphos, 603-604, 606 
Coyden, 589 

Cracked eggs, prevention, 245 
Crop, digestion, 411 
Cross, 4*way, 6 
inbred lines, 4 
strain, 4-5 
3 way, 6 

Cross agglutination, 546 
Crowding, effects, 169 
Crumbles, 447 
Cryptoxanthm, 440 
Culling, 228 

during egg production, 279 
dunng growing, 201 
Custom hatching, 125 
Cuticle, 28 
Cygon, 604 
C^oplasm, 359 


Darkling beetle, 605 
Daylight, 290 
natural effects. 295 
natural hours, 301 
Debtaking, 68. 181. 232. 269 
cockerels, 182 
growing pullets, 199 
Debns disposal, 614 
Deccox, 589 
Dccoquinatc, 589 

Deep pit cage house, 270 
Defluonnatcd rock phosphate. 4 JO 
Dehydration, bird, 131 
DES See DlclhylsUlbcstrol 
Detergents, egg washing. 64 
Detocing, 59 
males, 183 

Detoenalling, hysteria, 699 
DewalUing, 200 
males, 233 

Diarrhea, transporlalion, 208 
Dibrom, 604 
DtbutylUn dllaurate, 603 
Dielhylstllbcatrol, 416 
DigrsUon, 410 
endpoints, 412 
ptyalin.411 

DigesUee tract, 15.410 ,„i. fioS 

Dlhydrostreptomjcin, hepallll*. 

Dimrthoate. 604 

Dip vat, truck, I7l _ 

Drt noors, poultry bemse. 

Dtseue, at* BusceplIbllJiy. o— 


dlsgnoiis. 195 
dUgnoslic tepoft, 617 
eQ trsAitr^haion, 525 
tmcTtwtsaJinw, 57® 
outbreak pstlcfn. 526 
peinTfstiim. CW 


species resistance, 522 
susceptible host, 522 
terms, 617 

Disease control, hatchery, 102 
Diseases, 543 
atr-sac infection, 559, 681 
Arizona disease, 561 
aspergillosis, 592 
avian encephalomjchtis, 573 
avian h>*slena. 698 
avian Infectious hepatitis. 697 
avian monocytosis, 596 
blue comb, 696 
brooder pneumonia, 692 
bumblcfoot, 558 
cage, 281 

cage layer fatigue, 695 
cage paralyse, 596 
chrome respiratory disease. 681 
coccidiosis, 686 
coll enteritis, 558 
coll scpUecmIa, 659 
£ colt infecUon, 558 
epidemic tremor, 673 
fatly liver syrndrome, 594 

fowl cholera. 652 
fowl pest, 665 
fo»l pox. E68 
fowl typhoid. 6-18 
Gumboro dl»f*>o. 8 <8 
InfrcUolu bronchltU, 6C, 

Infcctiom cory«. 888 

(nfecliou, 

Uryntotuchflli*. 571 

|,mpboldMko.b 5,5 

M««k « diM’M*'. 877 

mycosis. 5^^ ere 
^Jraitle do^*'. 865 

omph.bU«.855 
p.r.lypbold, 560 

PPbO. 661 

pollonim. 510 
n.nlkbrl dtt»»». 565 

Ihruib. SOJ 

^WtfdUrTb.. 5«J 

rorh.tcVry.P'. 

fcBTO.Id'brd*.»- 

41 ?. 

* * 
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Dnjgj (con(inucd) 
potency of treatment, 537 
retention, 638 
tissues, 538 
tolerance IcreU, 538 
use precautions, 608 
Tanalions, 535 
withdrawal period, 538 
Dominance in cross breeding, 365 
Dominant white plumage, 2 
Dubbing, 183, 232, 259 
shears, 68 
Dwarfism, 9 


£L Cob, furazolidone, 560 
infection, 558 

Econoinics, egg production, 229 
Edema. 412 
Effluent, 619 

Egg. age of pullet for firat ecjp, 278-279 
•ir cell, 33 
basket*. 61 
candlen, 57 
clotchw. 29 
composition, 30 
conuinets, 61 
cuticle. 28 
dipping, 72 
formation, 24, 29 
gilhenng, 227 
oiling, 227, 278 
paru, 25, 30 
shape, 29 
lUe. 29. 293 
itorate, 220 
Egg breakage, cages. 268 
reducing 277 

Egg collection, automatic, 268 
Egg cooling room, 278 
Egg flats, plaitic, 54 
Eft forrulion. tJrne intervals. 29 
Egg githenng. labor required, 276 
Fgg r*d«**, tUugh urlt*. 295 
Egg hsTvd’ rg. cages, 276 
r»(* "t. 55 

Egg hfJd ng room. 41, 67 
I fg bring time of dsy, 227 
Ffgltls rscHori. 53 


Egg quality, air cell, 285 
blood spots, 285 
force molting, 307 
hatchability, 66 
Haugh units, 284 
inhentance, 382 
interior, 382 
market, 283 
measurements, 284 
sneatspots, 285 
yolk color, 285 
Egg shape, hatchability, 65 
Egg size, chick size, 382 
egg production, 389 
force molting, 308 
hatching season, 472 
income, 381 
inheritance, 380 
molted flocks, 315 
percentage of large, 473 
production periods, 390 
protein intake, 490 
Tanations, 381 
weight classification, 381 
Egg transmission, disease, 528 
lymphoid leukosis, 576 
MS, 685 

puliorum disease, 543 
Egg washing, equipment, S2 
Egg weight, chick size, 71 
loss during incubation, 81 
period TanstioTU, 283 
Egg )olk. size, 28 
Egp, candling, 106 
cracked, 277 
dirty, 278 
floor, 60 
grading. 53 
incubation turning. 85 
infertile, 75 
laid on iJats, 238 
floor, 238 

moisture condensation, 70 
soft-shelled. 24 
specific tfaTlt>. 284 
Eges, hatching, 106 
elesning, 70 
collection. 6t 
cooling. 67,78, 103 
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transferring, 106 
transporting, 64 
traying, 71, 105 
warming, 72, 105 
Eggshell, 27 

bacterial penetration, 63 
breaking strength, 277 
calcium source, 27 
color, 28 

contamination, 62, 560 
formation, 436 
medullary bone, 27 
pores, 28 
quality 27, 382 
sanitizers, 62 
Eimeriaf 587 

Electric motors, current, 162 
Electricity, definitions, 161 
poultry farm, 161 
power failure, 78 
standby plants, 54, 79 
wire size, 163 
Embryo, development, 33 
energy, 35 

extracmbryonic membranes, 32 


malposiUons, 90 
metabolism, 35 
minerals, 35 
nonmormal, 90 
position, 90 
prelaying growth, 32 
Embryonic examination, Mu, ooo 
Enccphalomalacia, 431 
Endocrincs, 215 
Energy, 444 

breeder requirement, 457 
broiler rations, 513 
egg production, 453 
embryonic, 36 

feed requirement, 486 
growth requirement, 460, 476 
metabolizable, 444 
productive, 444 
sources. 450 
variations, 612 

Energy for laying, high n low, 486 
Energy’, melaboilzable, 

Energy requirement, egg production. 
Environment, 214 
bird. 133 


486 


grit hoppers, 219 
nests, 219 
shell hoppers, 219 
Equivalents, 624-625 
Erythromycin, 641 
infectious coryza, 557 
MS, 686 
Esbj, 541, 591 
Eschcrichw coil, 658 
Estrogens, dicthylstilbestrol, 416 
Ethoxyquin, 441, 469 

Evaporator<oolcr, 45 
Exhaust sj-stem, poultry house, 14 
Expense, interest, 211 


‘aculalivc bacteria, 619 
‘ans, 140 
capacity, 44, 144 
hatching, 44 
'at, 414 
fatty acid, 413 
glycerol, 413 
metabolum, 415 
'atty liver aj-ndrome, -81, 5^4 

'ats, antioxidants, 4-7 
calorie content. 428 
ration amounU.464 
*ats and oils, 4-7 
father, trtcU, 14 
meal. 421 

leather sexing, 383 

fathering, litter condition. 1. 1 

»low and fast, •• 383 
leathers, 11 
color, 14 
parts, 11 

iexuaJ differvnm. 14 

F*eed. complrtr. 449 

conevntratM. 449 

consumption. 4<4 

fontmlonj^ 

delivery, 1*' 

drop In co—vrapUoo 

TinM” 

famot.*'* 

promnwpr'r.*’' 
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Fe«d consumption (continued) 
first tix weeks, 260 
lajlnghcns, 492 
messunng, 
protein, 4B9 

Feed control, methods, 479 
Feed contersion, broiler, 338, 348, 515 
roaster, 355 
Feed coat, broiler, 349 
per dozen eggs, 287 
reducing, 2S7 
Feed form, 446 
crumbles, 447 
for broilers, 349 
mash, 446 
pellet, 446 

Feed formulas, examples, 466 
stirler, 474 

Feed formulation, 449, 465 
Feed ingredients, 417 
Feed Intake, 482 
Feed programs, growing, 503 
during changeoser, 607 
Feed restriction, body weight, 499 
calonc intake, 49$ 
lexusl maturity, 499 
Feed lupplemenU, 484 
Feeder, space, 190 
time clocks, 155 
reeden. automatic, 154 
cage powing, 262 
chtek,I54. 180 
chick box iidi, 154 
cockerel, 203 
rowing. 15S 
laying. 218 

space requirement, 180 
Feeding, at age of 5-20 weeks. 475 
breeders, 242 
broilers, 34B 

cigedlsym. 2so 

capom. 358 

ebangeoeer reeommendsUoni.491 
chicks 474 

rontrofied. 158. 242. 499, 509 

body weight, 201 

fred a”asninces, 500 
fun. 473 

r-osrinf 20t 


growing feed restriction, 498 
starting program, 497 
Feeding broilers, protein, 514 
Feeding, controlled, protein, 503 
feed reductions, 504 
layers, 495 
Ts fuU feeding, 473 
when to start, 503 
Feeding egg type breeders, 497 
Feeding meat type breeders, 608 
growing, 498 

hot and cold weather, 495, 511 
nutntne requirements, 511 
Feeding, phase, layers, 494 
Feeding programs, 480 
feed ^iowanees, 500 
growing, 499 
Feeding spaet, 141 
Feeding si'stenis, 445 
Feedstuff, analysis, 459 
Feet and shanks, 14 
Female meat lines, 7 
Female nomenclature, 13 
Female-hne breeders, 2 
Fertility, 31,74 
eggs. 76 

predetermining, ?& 
Fertilization, 31 
Fertilizing ealue, manure, 620 
Fiber, crude, 413 
Financing, fiockowner, 318 
Fuh, factor, 435 
meal. 422 
antioxidant, 422 
solubles, 422 
ruhy naTor,422 
Fleas, 606 
Flies, 605 
Flock, closed, 4 
Flockowner, financing, 118 
Flocks, out^of'season, 484 
Floor, litter ty^pe. 393 

•181.156.193,238 

slat and litter, 193 
type for b>en,218 
wire, 156 

Floor eges, 60. 238 
prerention of, 228 
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Footcandle, 291, 293 
Force molting, 307 
Formaldehyde, 62, 97 
concentration, 100 

neutraliring, 99 ... coo 

Formaldehyde fumigation, hatchery, 
hatching eggs, 101 
incubator, 101 
omphalitis, 555 
Formalin, directions, 99 
Form of feed, 446 
Fowl, cholera, 552 
bacterin, 554 
pest, 565 
pox, 568, 570 
vaccination, 613 
tick, 606 
typhoid, 548 
Fuel, brooder, 150 
generator, 56 

Full-feeding, growing birds, la/ 
Fumigation, brooder bouse, Ibb 
chicks, 101 

chick truck, 101 ^ 

formaldehyde, 71, 98, 100 
hatchery, 101, 106 
hatching eggs, 
room, 37 

Fungi, 625, 527, 692 
Furans, 535, 641 
Furazolidone, 536, 641 
Arizona disease, 661 
blood test effect, 548 
E. col/, 660 
fowl typhoid, 560 
hepatitis, 598 
paratyphoid, 552 
pulloTum, 647 

Gallimycin, 541 

Gametes, 361 _ i24 

G&A expenses, 

Gene, charactere, 361 


Genetics, 359 
backcross, 367 
body weight, 379 
feeding, 472 

genotypic ratio, 365 
independent assortment, 367 
Marek’s disease 679 
phenotypic ratio, 365 
reciprocal cross, 371 
rose comb, 363 
selection pressure, 378 
sex, 364 
single comb, 363 
Gentamicin, 541 
Germinal disc, 21 
Gizzard, 411 
Gumboro disease, 579 
Glycogen, 415 
Gossypol, 423 

Grading, hatching eggs, 54, 71 
Grains, barley, 417 
buckwheat, 417 
com, 418 
oats, 418 
nee, 419 
rye, 419 
sorghums, 419 
-wheat, 419 
Gram 

Graphs, flock. 400 
Grasses, green, 426 
Grit, 484 

caged layers, 281 
feeding, 202 
growing. 602 

g 3S meal. Sec 
Crowing. lO-wcck transfer, 168 
Growing birds, floor space. 188 
Growing house, 185 

capacity, 187 
cleaning, 187 
ventilation, 194 

Growing management. 18& 
Grow-lay house, 186 

Grow-lay system, 231 
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HatchabkUl> (continued) 
chick cost, 123 
egg holding lime, 68 
egg shape effects, 65 
egg size effects, 64 
fertility effect*, 76 
interior egg quality, 66 
poor hatch causes, 92 
shell effects, 65 
weather effects, 66 

Hatcher, humidity and temperature, 83 
operation, 107 
trsi*, cleaning, 112 
Hatchery , airflow, 43 
chick box rack*. 57 
chick delWery costa, 125 
graders, 57 
chores, 609 
cleaning, 112 
construction, 37 
cooling, 45 
eotU. 119 
debrU, 48 
duinfectanta, 97 
egg flow, 57 
equipment, 51 
expenses, 124 
fans. 44 
humidity, 47 
tnanagement, 114 
ftegittee pressure, 44 
operating cotU. 121, 123 
personnel flow, 36 
records. 127 
refrigeration, 42 
tt>ea]ue. 42 
imitation, 97 
t e fr i ces. 109 
Standby planta, 54, 79 
Uuge, 124 

lUtchirg, custom. 125 
dlWsse prertnUon, C09 
rfs pos-lion. 87 
rrrioting chleka, 3? 

eft*. 2<8-2S3 
elrsft prod action, 245 
co*tr»ft, 115 
cos* 121,2*7 
<5ri vrry. 96 
fu— fslKrn, 2*5 


Haugh units, 284 
High-energy rations, 465 
Hisfomonos mekagndut 524 
Histologic examination, 618 
Histopathology, AE, 574 
Head, 14 
Heat, body, 142 
insensible, 121 
latent, 142 
loss, 130 
production, 130 
sensible, 142 

Heat treatment, hatching eggs, 91 
Hemagglutination test, 563, 566 
Hemophilus gQllmarum, 556 
Hen-day egg production, 279 
Hepatitis, amn infectious, 697 
Herilability, 374 
percentages, 375 
Herpes virus, 578 
Heterofeiagallmcnim, 602 
Hexamatiasis, 524 
Hexomifo meicagridts, 624 
Hominy feed, 419 
Homeostasis, 130 
Hormones, 416 

Hot weather, problems, 184, 194 
House, all-sIat, 157 
breeder, 23i 
cage, 139, 270 
construction, 136 
controlledwnvironment, 141 
deep pit, 157, 283 
floor, 156 
lighu, 260 
moisture, 137 
open iid^, 3 38 

House,la>lng, conTentlonal, 216 
cooling, 146 

environmenUlly controlled, 216 
tenperalure, 217 
Housing, broiler, 327, 329 
disease preTention, 609 
rraJe and female, 200 
Humidity, 79 
calculation, 48, 79 
egg holding room, 68 
hatchery, 47 
measuring, 79 
llygromlx, worms. 602 

ns. 602 
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delivery, 110 
grading, 109 
cooling eggs, 78 
diseases, 90 
egg weight loss, 81 
embryonic mortality, 89 
equipment, 55 
extra chicks, 109 
high altitude, 87 
humidity, 79 

Mycoplasma inactivation, 91 
oxygen, 84, 88 
removing chicks, 107 
temperature, 76 
transferring eggs, 86, 106 
turning eggs, 85 
Incubation period, length, 66 
Incubation process, cumulative, 72 
Incubator, electrical load, 55 
capacity, 36 
improvements, 55 
operation, 106 
thermometers, 79 
usage, 124 

Independent assortment principle, 367 
Infectious arthritis, 584 
Infectious bronchitis, 562 
Infectious bursal agent, 579 
Infectious coryza, 656 
Infectious synovitis, 684 
Infertile eggs, determining, 75 
Influenza, chicken, 571 
Infundibulum, 22 
Ingredient, analysis, 460 
Inheritance, body characters, 377 
crisscross, 371 
early sexual maturity, 380 
egg production, 380 
quality, 382 
size, 380 

heterozygous parents, 365 
high laying intensityt 38® 
inhibitor gene, 373 
one pair of characters, 364 
persistence of lay, 380 
qualitative characters, 372 
sex, SD4 
sex-Hnked, 370 
two pairs of characters, 367 
Inositol, 695 
Insect control, cages, 282 
Insects. 601. 605 


Isolation, biological, 230 
brooder house, 165 
disease prevention, 609 
lU, measure of, 443 

Journals, scientific, 627 
trade, 626 

Korlan, 604 

liSgoon, 619, 622 
Laryngotracheitis, 671 
vaccination, 613 
Layer ration, changing to, 224 
Layers, amino acids, 453 
feeding, 224 
floor space, 217 
room size, 218 
Layers, caged, feeding, 280 
Laying hens, calcium, 490 
feed requirement, 492 
phase feeding, 494 
laying house, cost, 249 
Laying period, definition, 214 
Laying rations, 468 
changing to, 281, 491 
energy and protein, 453 
Lethals, 75 
Leukosis, 576 
Lice, 605 
Ught, 224, 262 
alhnight, 296 
attraction, 152 
brooder house, 173 
cage, 276 

catching broilers, 334 
color, 293, 334, 699 
dimmers, 299 
facts, 290 

increasing at sexual maturity, 303 
males, 304 
measurements, 290 
photoperiod. 299 
stimulation, 472 

threshold, 296 
liming device*. 220 
trap, 148 
Tiers, 296 
vision, 290 
Ught Brahms. 3, 6 
Light buTb*. nuorrsernt, 291 
Inctrtdescrnl, 291 
t>T>e*, 292 
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Ught intensity, cages. 298 
egg production, 297 
measuring, 294 
threshold, 297 

Light management, broilers, 334 
light Sussex, 3, 5 
Limestone, 427 
hi^<alcium, 438 
limited time feeding, 496 
Lines, meat, 6 
linseed oil meal, 424 
Upotropic agents, 694 
Litter, 187, 193 
brooding. 171 
Is) mg house, 221 
management, 195, 226 
moisture, 196, 690 
qualities, 322 
remoral equipment, 161 
types, 331 

Litter condition, coccidiosit, 196 
determination of, 195 
feathering, 171 
later, bile pr^uction, 412 
meil,420 
Lumen. 291 
Uitein, 440 
Lux. 291 

L) nphoid leukosis. 575 


Magneslurt. 439 
Mstran. 22 
Miirtenifter. body. 485 
Milje See Com 
Vais th Kin, 604.606 
Mile, enljrged feet, 240 
msugrri^nt. 240 
r-est lines. 7 
tvomeflelsiuT*. 12 
reprodjciion, 240 
reprodgetiT* tyi'eri. 17 
s«5f<tlon, 18*1 
timid 2»l 


litanure, accumulation, 283 
composting, 622 
dehydration, 621 
disposal, 161, 257, 282, 621 
feed ralue, 620 
production per bird, 621 
spreading, 621 
March’s disease, 577 
Mash, wet vs dry, 448 
Meat and bone meal, 420 
Meat lines, male, 7 
Meat scrap, 420 
Meat spots, 26, 2S5 
Medication, 229, 474 
breeders, 245 
broilers, 336 
cage operations, 259 
report, 616 
Meldane, 603 
Menadione, 432, 471 
Menaqumone, 432 
Metabolism, 414 
estrogenes, 416 
thyroxine, 416 
unc acid, 416 
Metabolizable energy, 444 
broilers, 451 
growing birds, 450 
Metals, water, 610 
MethalUbure, 324 
Methionine, 694 
Mice bait, 607 
Middlings, wheat, 420 
Milk by products, 421 
Mil by products, 419 
Millet, 418 
Mini breeds, 8 
Minerails, 413, 426 
breeder requirement, 468 
egg producUon. 454, 490 
embryo growth, 35 
gwirth, 4SS 
metabolism, 41 5 
trace, 416. 456 
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records, 319 
short-cycle, 317 

Molted hen cost, amortization, 315 
vs pullet cost, 314 
Molasses, 418 
Mold, 593 

Monilta albicans, 525 
Moniliasis, 525, 593 
Mortality, brooding, 170 
cost, 289 
embryonic, 89 
force molting, 308 
importance, 279 
Mosquito, fowl pox, 569 
Mouth, digestion, 411 
Moving, to laying quarters, 214 
Music, layers, 220, 599 
Muscles, 15 
Mutations, 362 

MG S 6 negative program, 583 
Mycoplasma gaUisephcum, 64, 91, 102, 681 
chick examination, 103 
hatchery program, 102 
test equipment, 59 
testing procedure, 197 
Mycoplasma, incubator mactivation, 91 
Mycop^sma synoviae, 64, 91, 584 
hatchery program, 103 
Mycosis, 693 
Myco 20, 594 


Kaled, 604 
Necrosis, beak, 419 

Negative pressure ventilation, 142, 328 
Neomycin, 541 
Nephrosis, avian, 679 
Nequmate, 589 
Nesting materials, 60 
Nests, 219, 227, 232, 238-239 
preparation, 222 
types, 169 

Newcastle disease, 565 
forms, 667 
lentogcmc, 665 
niesogenic, 565 
parental immunity, 668 
vaccination. 612-613 
vaccines, 667 
vclogcnic, 665, 668 
Wing web vaccine, 631 
New Hampshire. 1. 6 
nM80, 641 
Niacin, 433 
^ hyitcria, 599 
Nlcarbaaln, 689 
Njcklng, 6, 376 
NicoUnamldc See Niacin 
Nicotinic acid See Niacin 
Nidrafur, 641, 689 
J5h>dra2one. 635, 641, 689 
N>tnit«, water, 611 
Nitrofurarone, 536 
N*lri>gen, water, 610 


Nomenclature, female, 13 
male, 12 
skeleton, 16 
Northern fowl mite, 605 
Nucleus, 359 

Nutrition, disease prevention, 610 
Nutritive requirements, egg production, 453 
expression, 443 
feed energy, 465 
growth, 460 

hatching egg production, 467 
Nystatin, 594 


Dats, and hulls, 418 
Dcular paralysis, 677 
Diling, market eggs, 227, 278 
Omphalatis, 555 
Oocysts, 624, 587 

^^^f-^^ason flocks, lighting, 203, 301 

Ovanan transmission, paratyphoid. 651 

Ovary, 21 

Oviduct, 22 

Ovulation, 22 

Ovum, growth, 21 

Oxidation ditch, 619, 622 

Oxygen, 84 

incubator injection. »» 

Oystershell, 427, 
eggshell formation, 436 
Oxytetxacyclinc, 53^*^ 
avian monocytosis. 597 

infectious coryza, 857 


e deal, 8 

d fan cooling, 328 


r,l30 

heme acid. 433 
a immunit>, 8" 

Ion. Anion. d«Mc.6GI 

K, 233, e03 


hold. 660 

■Ih mullocida. 552 

production, -107 
production, 408 

flcal, 424 
jer, 384 
446 
rs.442 
,U, 447 

racturinf. 447 
n, 641,69* 
ei, 694 

S.SJ"2.3.4G6,476 40. 5>. 

"fc^r40. 

it3<, 494 joJ 

-,torv 
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l^ospHate, Cura^o, 426 
dicalcjjm, 426 
rock, 426, 438 
Phc?«p’jorui, 436, 469 
aTaiUble.437,445 
tots}, 437, 445 
Phylloquinone, 432 
PhytiologiCal ztro, 76 
Fir^entation, bleaching, 19 
Tipmunt, rourdworms, 601 
PlaJtic curtains, brooding, 172 
PUstic tiZ nils, 69 
Pleuropneumonia like organism. 581 
Plumage color, dominanl srhite, 373 
recestire •white, 374 
Pneumoma, brooder, 592 
Point spread, broilers, 34 0 
Pollution, control, 614 
problems, 622 
PolyiUt 3. 589 
Potauiutn, 436 
Potentiation, antibiotic, 639 
Poultry by product meal. 4 21 
Poaitry feather meal. 421 
Poultry house, cooling, 1 40 
depopulation, 166 
Insulation, 133 
nouture, 136 
Pox, fowl. 568 
pifeon, 570 
PPLO. ptogran. 36. 64 
Preditoa, 607 
Prfincubotlon.72 
Premlies. 466 
sitamln and rlneral, 449 
PlTMjrr, selectroft, 377 
Prtwranied system. eentiUllng, 145 
Proc«4.«f, broHm, 352 
Procu wnent costa, hilehirg eigs, 121 
Prod jclion, curre, 407 
hm>d»y rfg, 3^9 
ben housed rgx 5>0 
peak, 404 
sta*‘<ij»ds, 3*5 
Pfodvrtite eneTty,444, <50 


Protein-energy relationship, 452 
Protein requirement, 484 
daDy.483.487,489 
feed necessary, 489 
peak production, 488 
rate of production, 488 
Protozoa, immunity, 527 
Prozentnculus, digestion, 411 
ProTitamiD A, 469 
Prussic acid, 417 

Pteroylglutamic acid See Folic acid 
Ptyalin, 411 
Pullet, cost. 207, 211 
growing cost, 247, 287 
L*ghom, 206 
quality, 213 
selection, 223 

Pullets, capitalizing cost, 211 
PuUeta, growing, energy, 476 
feeding. 472 
moTing, 222, 271 
sorting by weight, 271 
started, 204 
transporting, 207 
uniformity, 264 
Pullorum, 543 
agglubnatioo test, 233, 545 
Pump>f, pressure, 68 
Pyndoxine, 433 

Quaternary ammonia, 62. 97 
Quantitative charaetert. hentability, 374 
improvement. 372 
inhenlance, 372 

Rabon. 604, 606 
Racephenicol, fowl cholera, 553 
Random sample tesu. 9 
Range paral>'xii, 577 
Ranjkhri disease, 565 
Rapesevd meal, 424 
Rat bait, 607 

Ratio, male to female, 235 
calcium phosphorus, 445 
calorie/protetn, 445 
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Recycling, reasons for, 307 
Reflectors, light, 292 
Refngeration, hatchery, 42 
Replacement schedule, 280 
Reproductive system, 17 
Report, disease diagnostic, 617 
medication, 616 
vaccination, 616 
Reserpine, 442 
Respiratory system, 16 
Restricted feeding, growing, 191 
Rhode Island Red, 1-3, 5-6 
Riboflavin, 432 
Rice, 419 
bran, 420 
hulls, 420 
RIF test, 576 
Marek’s disease, 678 
Roasters, breast blisters, 366 
breeds, 8 * 
definition, 325 
feeding, 357, 613, 616 
floor space, 328 
production, 355 
Rock Red cross, 3 
Rodents, 198, 601 
Hofenaid, 541 
Ronnel, 604 
Room, egg cooling. 278 
layers, 218 

Roosts, growing, 169, 194 
social order, 169 
Round worm, 601 
Roup, diphtheritic, 669 
Rvalue, 133, 136 
Rye, 419 


^fflower seed meal, 424 
Sales projection, 114 
Saliva, 411 

Scfmonci/ogcl/inorum, 645, 648 
ScimoneHo puUorum, hatchery, 102, 643 
SofmoncHo, species. 660 
Sail, 427 
dietary, 469 
n»h meals, 422 
loducd, 427 

water consumption, 137 
sanitation, 229 
powing house, 197 
hatchery, 97 
-program, 611 

hanlUaers, drinking water, 176 
•CCihell, 62 

•klmmilk to ncutrallxe, 611 
^ter, 610 

ffed weighing. 166, 221 
rxjmion. breeder, 189, 233 
PuUet, 223 

^Jmlon pressure, 188, 377 
I* volum. 439 
feeding 446 
atoring, 32 

rl*^^iTity t«t. anublotlc. ^40 
agjtuUnatlon lest. 686 


Serum neutralization test, 563, 572, 580 

Serum samples, submitting, 615 

Services, hatchery, 109 

Sesame meal, 424 

Sevin, 604, 606 

Sex, 74 

chromosomes, 360, 363, 370 
growth, 338 
inheritance, 363 
predetermining, 75 
ratio, 76 

Sexmg, equipment, 67 
errors, 232 
feather, 383 
inaccuracies, 189 
Sex linked genes, 370 
Sexual maturity, weight, 498 


EZ, 691 

hell, hoppers, 219 
membranes, 26 
quality, 244 
force molting, 307 
hatchability, 65 
thickness, specific gravity, 284 
hnmp med, 422 
keleton, 16 
kimmilk, dried, 420 

neutndi2in6MHit«ers, 6I1 

km, 16 

color genes, 374 
lcukosis,S77 ,, 

lob, brooder hcotlns. 174 

brooding, 162 

lot end litter noor, 193 
lot noor, 166, 193 
lipped tendon, 439, 684 

iSinUike,pouUryhoum,146 

ocial order, 383 
odium, 438 

odium chloride renter, oil 
obds, total, renter, 610 

”&lJ?...4=9 

p-^’^o^p^nt picking. 199 
0,642 lA** 

.Dnegntirepro^rn.lO. 

-Cnerotkpe^'O;^®'., 

tnndnrdi.brMde^ll'^ 

free production, 386 

^Jrth.386 

t.rch.nnimJ.416 

t,rtedpuneln.29‘ 
pontmet, -96 ... 

^orpu^>r:j7 

Sniurorutlon. .0. 

tarred t*’ 
licky 93 
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Storage, market eggs, 220 
£fra„i cross, 5 
Str«pto*nyein, 541 
fowl choice, 553 
mfectiou coTTia, 557 
Stress, 473 
djseas<-, 522 
feedins during 482 
Uying nocfcf, 226 
prerention, 614 
Vaccination, 532 
SuIfacMoTpyTaime. 535, 541 
Sal'ad nethoxine, 535, 541, 553 
SjUametharme, 535, 542, 591 
SalliQQisoxaline, 535, 542 
coccidios,*, 591 
fo'wl cholera, 553 
l3>m. 554 
nt bail, 607 
Sjlfali-uiole.SSS 542 
Bulfonamldea, 534. 541. 569 
irfectloui eotyia, 557 
Sulfur, 438 
Sjirwt, 542 
SalpKatn, aratrr, 612 
Sunfloarer meal. 425 
SjpplemenU feed, 464 
S>BOtltis bfecliou* 584 
Syplhetic li"«. 1 
Synrtet, automatic, 59 

TaWtn Bil»cenin«<K.s 624*626 
Tirka,b*jlk feed, 165 
Tapeworm €03 
Tiptnea, 417 

Tenpmttrt. b rd perforcunce, 215 

body. 11.32 

bftr’em, 132 
brood.rg l74 
feed comamption, 4ft6 
mcuhatam 76 
Uy5“|ho--*e 217 
am'rt cwa jmplion 132 
TfSTp^'^al^ acid 639 
7rr-n« d »ra*» 517 
Twar-ycin 511 
Tmt, a^a'icalioo 5l6 
7>rrm <44 


Trichomonas galluioe, 524 
TVichomoniasis, 524 
Truck, chick, 110 
dmer record. 111 
Turning, hatching eggs, 69 
TyUn, 541 
Tylosin. 541, 582 
Typhoid, fowl, 548 


Unidentified growth factors, 435 

Unistat, 589 

Urates, 415 

Uric acid, 415 

USPU, 443 

Uterus, 24 


Vaccination, 232, 262, 529 
breeder, 245 
cage. 259 
failure, 533 

parental immunity, 532 
program, 198 
report, 616 
schedule, 615 
stress, J83, 532 
Water sanltizm. 611 

Vaccination pr o gr a m, breeder, 613 
broiler, 612 
layer. 612 

Vaccine, administration, 530 
aaun encephalomyelitis, 575 
Contamination, 533 
definition, 529 
fowl poa, 570 
OunboTO disease, 580 
fntranaiaf. 531 
UryngolracheitU, 572 
J'larek'a disease, 679 
hrwcaiUe, 631 
pifeo-j pox. 670 
types, 630 

Vaccines, polyvalent, 664 
Vacuums, egg lift, 53. 58 
'sfiva, 24 
Valtes walerer, 163 
Vapor barrier, 134 
4eitiUlion, leoflet house. 228 


test. V 
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Vitamins, 413, 429 
A, 430, 598 
ascorbic acid, 435 
Bj See Thiamine 
breeder requirement, 458 
B 2 See Riboflavin 
Bs See Pantothenic acid 
Bfi See Pyridoxine (below) 
Bi 2,436, 595 
biotin, 434 

C See Ascorbic acid (above) 
choline, 434 

D, 431, 437 

E, 431, 595 

egg production, 455 
fat soluble, 429 
folic acid, 434 
growth, 452 
K, 432, 471, 607 
niacm, 433 
pantothenic acid, 433 
pyndozme, 433 
riboflavin, 432 
thiamine, 432 
watcr^oluble, 429 

Warfarin, 607 
Washers, tray, 68 
Washing, hatching eggs, 53 
Waste management, 619 
Water, analysis, 610 
bird production, 182 
brooding, 176 
chlorination, 611 
consumption, 176, 276 
fecal matenal, 136 
heaters, 61 
metabolism, 416 
meters, 177 
proportioners, 613 
quantity consumed, 194 
respired, 132 
aanitlrers, 176 
softeners, 61 
*^Ppli.610 
temperature, 176 
Walerer space, growing, 189 
'breeder, 232 
cages, 276 

Waterers, cage growing. 262 
chick, 163, 179 
cleaning 176 
cup, 163 

Krorring.168.194 

163 


layers, 218 
number, 175 
valves, 153 
Weather, 482 
cold. 184, 216 
hot, 184, 216 
mature body eight, 478 
Weighing birds, growing, 203 
laying period, 234 
Weight, male, 240 
sexes, 341 

Weight, bod>, feed allowance, 480 

meat type cockerels, 505 

Weight, broiler, abnormal flocks, 346 
days to desired, 346 
flock vanation, 347 
male and female, 344 
market, 342, 347 

w“r;hrsp-l!lro,.crs„«.341 
Wheat, 419 
bran, 420 
middlings, 420 
shorts, 420 
Who. dried, 421 
factor, 435 

White Ughom, 4-6 2 8 

IVhile plumage, dominant, A 
recessive, 2 , 

White Pl> mouth R<yk, 2. & 
Wnd-chill factor. 140 
Wmg, parts. 18 
Wire floors, 166 
51105,168 
sloping. 167 
Worms, 198, 60- 

X.nthophyll.13,440 

concentrate, 441 


Volk, color, 2S5 

formation, 

sac, 32 

S.W.2S5 

Zinc. <39. < ‘j, 

citbcnitr. 4 . l 

oilil''. 'A 

301 

31. 



